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LCPS RSEF Categories 
 
Number Category Name 
  100  Animal Sciences 
  200  Behavioral & Social Sciences 
  300  Biochemistry 
  400  Biomedical & Health Sciences 
  500  Biomedical Engineering 
  600  Cellular & Molecular Biology 
  700  Chemistry 
  800  Computational Biology & Bioinformatics 
  900  Earth & Environmental Sciences 
1000/1600 Embedded Systems; Mathematics 
1100  Energy: Chemical 
1200  Energy: Physical 
1300  Engineering Mechanics 
1400  Environmental Engineering 
1500  Materials Science 
1700  Microbiology 
1800  Physics & Astronomy 
1900  Plant Sciences 
2000  Robotics & Intelligent Machines 
2100  Systems Software 
2200  Translational Medical Science 
 
For detailed category descriptions visit the ISEF website at:  
http://www.societyforscience.org/isef/project_categories 
 
 
 
Project Numbering 
For exhibition, all projects are given a number. The first series of numbers indicates the 
category & project number. For example, project 1303T10 is the third project in 
Engineering Mechanics. The letters, T or X, in the project number indicate whether a 
project is a Team (T) project or an Individual (X) project. 
 

http://www.societyforscience.org/isef/project_categories


Last, First Name Project No. Project Title
Abad, Gino 211T12 The Effect of Blue Light Exposure Versus Warm Light (“Night Shi ”) Exposure on the 

Quality of Sleep in Persons Aged 16 Years and Older
Acosta, Elsa 401X12 Development of a DNA Test for Sarcocys s neurona

Adapa, Keerthana 2101X12 Tes ng the Accuracy of a Machine Learning Text Classifier

Ahmad, Ibrahim 2102X12 The Effects of Different Machine Learning Algorithms on the Accuracy of a Diabetes 
Classifier

Ahmad, Zohaa 402X12 Establishing the Effect of Turmeric on the Memory of C. elegans using a Chemotaxis 
Assay

Akalwadi, Siddharth 1101X12 The Effect of Pressure on the Efficiency of an Algae Photobioreactor

Akula, Nikhila 1701T10 The Effects of Biofilms on Bacterial Cultures

Alcantara, Lea 601X12 Kale and Le uce Protoplast Fusion

Ali, Syed 403X12 The Effect of Various Computer Tasks on Human Eyes’ Blink Rate

Allen, Hannah 201X12 The Correla on between Individual PERMA Scores and Increased Gra tude Expression

Amaya Roca, Kevin 404T12 Using Direct Current S mula on to Treat Parkinson's Disease at Different Stages using 
C. elegans as a Model Organism

Amin, Nikita 202T11 Inves ga ng the Effects of Magnesium Supplementa on on ADHD Using Drosophila 
melanogaster

Angel, Jeremy 1602T11 Predic ng Seizures Using Non-Spiking and Spiking Ar ficial Neural Networks in 
Sequence

Anumukonda, Sujit 405X12 The Inhibi on of Mold Growth on Bread

Arana, Chloe 1501X12 Engineering Silicone Polymers with an Olive Oil Solvent to Enhance Tensile Strength

Armstrong, Allison 1510T11 The Effect of Different Powders on Durability of Plas c Spoon Subs tute

Assana, Hisham 406T12 The Epigene c Effects Of Low-Level Environmental Hydrogen Peroxide in Drosophila

Avasarala, Priyanka 101T12 The Effect of Dipep de L-Carnosine VS Vitamin C on the Regrowth of Cells in Planarian 

Awasthi, Neha 102X12 The Effect of Adding Dietary Algae on the Amount of Methane Released By Bos taurus 
as Tested in an Ar ical Rumen

Azem, Noor 1502X12 Crea on of Self-Healing Concrete via Bacillus sphaericus forma on of Limestone

Baig, Jannat 407X12 The Absorp on of Cobalamins as Ac ve B12 in C. elegans as a Model for the Vegan 
Diet

Balla, Arul Vignesh 408X12 Analyzing Arg442His Variant of MYH7 Gene  in Correla on to Heart Failure

Ballinger, Todd 701T12 Extrac on of Copper (II) Nitrate From Water Through Electrolysis

Banks, Agota 409X12 Facilita on of Insulin Secre on using Ghrelin in Hyperglycemic  Bombyx mori 
(silkworms)

Baron, William 1301X12 Can Polycyclic Aroma c Hydrocarbons be Removed From Curing Smoke using a Filter?

Barthel, Elizabeth 1702X12 The Effect of Tea Tree Oil on Acne-Causing Bacteria Growth

Bartholomew, Nicholas 1601X12 The Proper es and Applica ons of the Brachistochrone Curve

Basharmal, Adrees 2001T12 The Effect of Task Complexity on Time to Mastery for Machine Learning Agents

Beisler, John 901X12 Tes ng the Effects of Various Microplas cs on the Fer lity of Arbacia punctulate as a 
Method to Measure Pollu on Toxicity

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Bernart-Shenk, Gabriel 208T11 The Effect of Cell Phone Use on Reac on Times and Cogni ve Flexibility

Bhangui, Isha 1401T11 Layer-by-layer Self-Assembly to Make Electrospun Chitosan Hydrophobic for 
Microbead Removal 

Blondin, Julia 203T12 Sleep Depriva on

Bogucki, Colton 2103T12 EMS Duty Check

Bojja, Rashmi 1703T12 The Effect of Ayurvedic Remedies on the Inhibi on of Enterobacter aerogenes

Bora, Zeneida 703T11 The Concentra on of Blue Dyes in Drinks Using Beer’s Law

Bowman, Caitlin 501T12 Effect of Changing Heel Height on the Incidence of Dead Spot Phenomenon in 
Prosthe c Feet

Burbano, Nicolas 2114T12 Op mal Schedule Change Process Automated by a Computer Program

Carroll, Shane 1305T12 Development of a control surface reliant GPS Guided Recovery System During Weather 
Balloon Descent to Facilitate Retrieval Efforts

Chakka, Vamsi 908T12 Measuring the Effect of Different Micro-Plas c Concentra ons on Brine Shrimp 
Artemia Mortality

Challis, Harry 1402X12 Determining the Effec veness of United States Army Corps of Engineers Levee 
Construc on in Hurricane Prone Areas

Chandra, Sonia 2201X12 An Inves ga on of the Poten al of Combina ons of Rosmarinic Acid and Thymol for 
Treatment of Lung Cancer

Chandrasekar, Ramprasanna 1102X11 Effect of Material Composi on on Immobilized Yeast Cell Ethanol Produc on

Chavvakula, Satya 1906T12 Homemade Hydroponic System VS. Commercial Hydroponic System

Chelluri, Sriya 1302X12 The Effect of the Wing Design on the Speed of a Wind Turbine

Chong, Ryan 1903T12 Remedia ng Alliara pe olata Affected Soil With Arbuscular Mycorrhizal Fungi

Choudhari, Rishabh 1407T12 Conver ng Desert Sand to Arable Soil

Christoph, Erin 1503X12 Effect of Carbon Sources on the Produc on of Microbial Cellulose

Conrow, Elijah 1801X12 Proper es of Diffusion in Fluid Undergoing Magnetohydrodynamically Induced 
Rota onal Flow

Cordova Carrion, Ariana 502T12 Decellularized Colocasia esculenta as a Perfusable Bone Engineering Scaffold

Cosgrove, Raymond 2105T12 Stock Market An cipa ons: Predic ng Fluctua ons in Stock Market Prices Using 
Neural Networks and Media Parsing

Cox, Ka e 301X12 S mula ng Ketosis via Glucagon Inges on as a Treatment for Obesity

Cox, Kevin 1704T12 Op mizing the An bacterial Proper es of Macroalgae

Dao, Ngoc-Tram 1202T11 The Effect of Air Pollu on on Solar Panel Efficiency

Dawood, Tamana 203T12 Sleep Depriva on

Dawson, Samuel 2104X12 Crea ng a Computer-aided Method for the Automa c Quan fica on and Analysis of 
Animal Behavior

Dean, Ashley 1901X12 How Does Fluctua ng Sounds affect the Photosynthesis Rate in Plants

DeJarne e, Connor 209T12 Cricket Memory

Desai, Shaalini 602T12 The Effect of Serotonin (g) on Telomere Length (bp): a Contribu on to Personalized 
Treatments for Hormonal Condi ons

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
DeThomasis, Michael 204T12 The Sociology of Door Holding With Teenagers

Di Girolamo, Jacob 1303X11 The Designing and Prototyping of Pneuma c Tools That Are Capable of Being 
Produced Using Addi ve Manufacturing

Dimitri, Brandon 1103X12 Comparing Various Electrolytes for Op mal H2 Produc on Via Water Electrolysis

Dodge, Riley 1504T12 The Effect of Types of Maglev Track on the Speed of the Train Car

Drew, Ma hew 1201T12 The Effects of Temperature on Ba ery Storage

Duffield, Kylee 204T12 The Sociology of Door Holding With Teenagers

Eda, Ri ka 1902X12 The Effects of Various Temperatures on the Size of Xylem (Data Ongoing)

Edwards, Madeleine 1701T10 The Effects of Biofilms on Bacterial Cultures

Ezera, Nneka 1403X12 The Crea on of Sorbents from Natural Waste Material to Aid in the Remedia on of 
Chemical Spills 

Farooq, Amaar 1903T12 Remedia ng Alliara pe olata Affected Soil With Arbuscular Mycorrhizal Fungi

Filice , Peter 2105T12 Stock Market An cipa ons: Predic ng Fluctua ons in Stock Market Prices Using 
Neural Networks and Media Parsing

Flaherty, Erin 502T12 Decellularized Colocasia esculenta as a Perfusable Bone Engineering Scaffold

Galdamez, Meybelin 418T12 A Survey of Handwashing Efficiency

Gandi, Arvinn 215T12 Factors Affec ng Choice Blindness

Garcia, Miranda 103T12 The Effects of Caffeine on Heart Rate of Daphnia magna

Garrido, Cris na 103T12 The Effects of Caffeine on Heart Rate of Daphnia magna

Gil, Antonio 1705X12 Effect of Zeolites on Escherichia coli k12 Growth

Gilbert, Cassandra 2110T12 The Analysis of the Usability and Design of Medical Applica ons to Reduce the Rate of 
Accidental Drug Misuse in Older Users

Glidden, Meghan 2202X12 Elimina ng Stroke Induced Deficits via Early Administra on of Narcan

Goel, Himanish 2203X12 The Effect of Tulsi (Ocimum sanctum) on the Lifespan of Fruit Flies

Goldbeck, Sophia 902T11 Modeling a New Coral Mucus to Prevent Coral Bleaching: Determining the Resistance 
of Halomonas halodenitrificans Biofilm Forma on to pH

Goodrich, Carter 903X11 The Rela onship Between Electrical Conduc vity of Soil and Eleva on

Grantz, Kelly 213T12 The Effect of Different Desensi za on Senses on curing Post-Trauma c Stress Disorder 
in Fruit Flies

Greenman, Lucy 603X12 Preven ng Preterm Birth: Maximizing GSH Synthesis to Fight Oxida ve Stress

Guardado Ayala, Ashley 216T12 The Effect of Full Spectrum Light on Cogni ve Processing

Gusciora, Por a 101T12 The Effect of Dipep de L-Carnosine VS Vitamin C on the Regrowth of Cells in Planarian 

Haak, Melody 104X11 Analyzing the Posi on of Pholcidae in Their Web with Respect to Environmental 
Factors

Hajdo, Peter 1706X12 The Rela onship Between Different Microbiota and Adapta on of Drosophila to High 
Al tude

Hale, Andrew 2106X12 Analyzing an Olfactory Sense Database Using Python to Facilitate Scent Manufacturing

Haley, Shelby 1904X12 The Effect of Purple Light on Brassica rapa

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Hall, Luke 801X12 Analysis of Influenza Surveillance Data to Predict Vaccine Strains Using Computa onal 

Methods
Hanna, Casey 702X12 Enhancing Cellulose Degrada on during the Pulping Process via Fenton Chemistry

Haque, Melissa 703T11 The Concentra on of Blue Dyes in Drinks Using Beer’s Law

Helmann, Ryan 1707X12 The Survivability of Geobacillus stearothermophilus in Condi ons Representa ve of 
Saturn’s Moon Enceladus

Hendi, Satreen 205X12 The Effect of Culture on the Concept of Beauty

Hernandez-Figueroa, Kyle 1708X12 Evalua on of the An microbial Proper es of Copper and Zinc Sulfate Infused Tex les

Herrington, Kelly 1202T11 The Effect of Air Pollu on on Solar Panel Efficiency

Herz, Sara 2204T12 BACE1's Impact on the Agility and Mental Processing of Ants

Hill, Kaitlin 1905X12 Symbio c Rela onship Aids Growth in High Geothermal Condi ons

Hillis, Sean 1104X12 U lizing Chlorophyll as the Photoac ve Agent in a Solar Cell While Using PEDOT:PSS as 
a Semi-Coduc ve Subs tute for Graphene

Ho, Jovia 1404X12 The Effect of Temperature on the Volume of Grease-Degrada on Fulfilled by the 
Bacteria Serra a marcescens and Bacillus cereus in a Recycling Plant Simula on

Ho, Phu 1308T11 U lizing Thermoelectricity to Create an Electric Genera ng Tire

Hosten, Taylor 1802X12 The Effect of Salt on the Diffrac on and Refrac on of Laser Light

Houston, Emma 1711T12 The Role of Exosomes on D. discoideum Aggrega on

Howard, Madeline 2002X12 Tes ng the Reac on Time of Machine Learning

Huddleston, Jon 904X12 Effect of Seagrass on the Acidifica on of Coral Reefs

Hughes, Zachary 701T12 Extrac on of Copper (II) Nitrate From Water Through Electrolysis

Indupuru, Vijayalakshmi 1906T12 Homemade Hydroponic System VS. Commercial Hydroponic System

Iyer, Vikram 916T12 The Effect of Iron Fer liza on on Carbon Dioxide Absorp on (ppm) by Coccolithophore 
Algae

Iyer, Yasaswini 302X12 Discovering the Efficacy of Antacids

Jackson, Taylor 105X12 A Study of Epigene cs and Alcohol Dependence: The Effect of Genera onal 
Progression on Vulnerability Towards Alcoholism in Drosophila melanogaster using the 
Capillary Feeder Assay (C.A.F.E)

Jassal, Karanvir 2107T11 Predic ng Stock Price Trends using Machine Learning and Mathema cal Modeling

Jolly, Madison 1304X12 Detec ng  Drowsiness at  the Steering Wheel      

Joshi, Vrush 1405T10 Grow Greenly

Justo-Jaume, Carlos 206X12 The Implementa on of Operant Condi oning on Red Harvester Ants to Teach the 
Concept of Zero

Kadhiresan, Subhashni 106X12 The Effects of Nico ne levels on the Embryonic and Sensory Development in Danio 
rerio Embryos

Kalluru, Mridula 602T12 The Effect of Serotonin (g) on Telomere Length (bp): a Contribu on to Personalized 
Treatments for Hormonal Condi ons

Kaloji, Anuraag 1406T12 The Effect of Microbial Cellulose on the Development of Non-plant Based Paper

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Kamal, Nailah 1803X12 Determina on of the Existence of Ra os that Explain the General Loca on of Planets 

in the Galaxy
Kanungo, Rishiraj 1305T12 Development of a control surface reliant GPS Guided Recovery System During Weather 

Balloon Descent to Facilitate Retrieval Efforts
Kapoor, Anika 107X12 Phenotypic Effects of Bacteria Microflora Transplant between a Lab Raised and a 

Nature Raised Drosophila
Karam, Gabrielle 1408T12 The Effect of Iron (III) Nitrate on the Efficiency of the Hydroponic Phytoremedia on of 

Eruca satvia 
Kelley, Bridget 108X12 The Effect of Hurricanes on the Popula on Distribu on  of Buteo jamaicensis (Red-

tailed Hawk)
Khader, Sajjaad 2107T11 Predic ng Stock Price Trends using Machine Learning and Mathema cal Modeling

Khairul Esyani, Haikal 503X12 U liza on  of  So  Robo cs on Peroneal Nerve Injury

Khalif, Faduma 504X12 U lizing Varying Wavelengths of Light to Inves gate their Impact on β-Amyloid Plaque 
Growth

Khan, Amina 802X12 The Morphological Significance of Dysregulated Gene Expression in Extracellular 
Matrix Receptor Interac on in Pancrea c Ductal Adenocarcinoma

Khushabakht, Areej 1709T12 The Effec veness of Pep de An bio cs on Elimina ng Bacteria 

King, Christopher 501T12 Effect of Changing Heel Height on the Incidence of Dead Spot Phenomenon in 
Prosthe c Feet

Kinney, Spencer 1204T11 Effects of Polarizers on Solid-State Lasers

Kinney, Yaiza 1804X12 The Effect of the Angle of the Arm in Breaststroke on the Propulsion Force Generated

Kishore, Raj 2108X12 The Effect of the Type of Regression on the Accuracy of the Predicted House Prices

Klein, Alexander 1907X12 Finding the Op mal Combina on of Essen al Oils Extracted From Thymus vulgaris and 
Menta menthe x piperita to Deter Drosophila suzukii From A rac ve S muli

Klinkam, Jessica 109X12 Organic Anthelminitcs: The Effec veness of Rota onal Pasture System as a Natural 
Solu on to De-Wormer Resistance

Kozlowski, Kaden 1807T12 Football Hits: How Hard are they Really?

Krishnan, Santosh 505X12 Reducing the Impact Force and Energy Dissipated by the Brain by Using an NS 
Honeycomb Structure

Kudum, Rasvik 1805X12 Modelling the Effect of Three-Body EMRI Systems on Resultant Gravita onal 
Waveforms

Kulkarni, Ketaki 303X12 Effect of Vitamin B1 on Ethanol Degrada on

Kulkarni, Varun 2109X12 SeeCodeRun: An Online Javascript Environment with Developer-Centered Features

Kundala, Srivasthav 207X12 The Effect of Brain Teaser App Difficulty on Reac on Time

Kuruba, Ramya 2205T12 Effects of Intrauterine Hypoxia on Physiological Brain Development in Zebrafish 
Embryos

Lear, Kaylin 208T11 The Effect of Cell Phone Use on Reac on Times and Cogni ve Flexibility

Lee, Hannah 604X12 Inves ga ng Vitamin C on the Effect of Insulin-Like Growth Factor I (IGF-I) Expression 
in Skeletal Muscles

Lenahan, Mackenzie 406T12 The Epigene c Effects Of Low-Level Environmental Hydrogen Peroxide in Drosophila

Levene, Meredith 905X12 Plant’s Effect on Air Quality in Coal Firing Environments

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Li, James 1205T11 Ba ling the Heat Island Effect: Improving the Heat Mi ga on Proper es of Cool 

Materials Through the Modula on of Surface Geometry 
Li, Zhiyuan 304T11 Figh ng Cancer & Infec ons: Developing a Unique Medical-Grade Honey Which 

Maximizes Glucose Oxidase Ac vity
Liles, Simon 1505T12 The Effect of Various Carbon Based Covering Material for Super Capacitors on Total 

Energy Storage and Energy Density
Liles, Stuart 1505T12 The Effect of Various Carbon Based Covering Material for Super Capacitors on Total 

Energy Storage and Energy Density
Lin, Amber 209T12 Cricket Memory

Lin, Ze 2110T12 The Analysis of the Usability and Design of Medical Applica ons to Reduce the Rate of 
Accidental Drug Misuse in Older Users

Liu, Isha 1704T12 Op mizing the An bacterial Proper es of Macroalgae

Loeffler, John 1306X12 Why Companies Should Buy Old Trucks

Lu, Jessica 2103T12 EMS Duty Check

Lu erodt, Andrew 1407T12 Conver ng Desert Sand to Arable Soil

Mada, Samhitha 420T12 The Effect of NSAIDs on the Heart Rate (bpm) of Daphnia magna

Magill, Jayne 906X12 The Effect of Temporal Fluctua ons on Pigment Deposi on in Hippodamia convergens 
(Ladybird Beetle)

Maheshwari, Saarthak 1908T11 Increasing HPV-35 An gen Produc on in Transgenic Nico ana benthamiana Through 
Mul ple Agrobacterium Transforma on Techniques

Mahmood, Sarem 111T12 A Survey of Compara ve Aerial Animal Migra on

Malhi, Karmine 410T12 The Effects of Natural Herbs (Green Tea and Gingko Biloba) on the Stress Behaviors in 
C. Elegans Determined through Egg Count

Maloney, Grace 1405T10 Grow Greenly

Maloney, Sydney 1506T12 Developing a Water Filter Using Electrospun β-lactoglobulin Amyloid Fibrils

Mangan, Shea 605X12 Behavior Responses to Light Wavelengths of Rhodopsin Gene Mutants in Drosophila 
melanogaster

Markov Madanick, Jus n 110X12 Veterinary Drug Delivery via Mul -lamellar Spherical Delivery Complexes Created via 
Reverse Spherifica on 

Mar n, Bri ney 506X12 Automated Suturing Device

Mason, Lauren 907X12 The Effect of BPA on Fruit Flies

Mathur, Surbhi 704T12 Developing a Low Cost, Non-Invasive Colorimetric Assay to Determine Atherosclero c 
Burden

McFadden, Rebecca 1307X12 Altering Intersec on Geometry to Improve Traffic Flow During Peak Hours

McKillop, Taylor 411X12 The Effect of Artemisia annua (Sweet Wormwood) on Aggrega on in Red Ball Sponge 
Cells 

McLain, Sophia 412X12 The Effect of Phytoestrogen on the Lifespan of the Drosophila melanogaster

Meyer, Sidney 413X11 The Effect of the Quan ty of Astrocytes on Febrile Seizure Threshold

Mishra, Soumya 2111X11 Using Sta s cs to Solve the Problem of Sor ng Big Data

Misra, Sneha 414X12 A Study to Create a Data Collector Capsule for the Gastrointes nal System 

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Mofiz, Inaya 415X12 Effect of Aronia (chokeberry) on the Reduc on of Amyloid-Beta Plaques, Caused by 

Neurodegenera ve Death in C. Elegans
Moola, Shashank 1203T12 Harves ng Excess A c Heat to Power a House

Moore, Madden 803X11 Detec ng Mul ple Cancers Through MicroRNA Biomarkers Through Different Machine 
Learning Algorithms and Sta s cal Analysis

Muppala, Rikitha 1703T12 The Effect of Ayurvedic Remedies on the Inhibi on of Enterobacter aerogenes

Nalla, Rithvik 908T12 Measuring the Effect of Different Micro-Plas c Concentra ons on Brine Shrimp 
Artemia Mortality

Nazzaro, Thomas 2206T11 Determining the Effects of Lactobacillus on the Mobility of a C. elegans Model of 
Parkinson’s Disease

Nguyen, Andy 2001T12 The Effect of Task Complexity on Time to Mastery for Machine Learning Agents

Nguyen, Christopher 902T11 Modeling a New Coral Mucus to Prevent Coral Bleaching: Determining the Resistance 
of Halomonas halodenitrificans Biofilm Forma on to pH

Nguyen, Tue 1308T11 U lizing Thermoelectricity to Create an Electric Genera ng Tire

Nibbelink, Benjamin 1309X12 A Study of a Canard-Wing Configura on with Various Canard-Winglet Characteris cs

Niemann, Anastasia 1909X12 The Effect of Temperature on Zooxanthellae to Prevent Coral Bleaching

Niemiec, Natalie 1709T12 The Effec veness of Pep de An bio cs on Elimina ng Bacteria 

Njoku, Angel 210X12 The Effect of the Menstrual Cycle on Female Stress Response

Ntantang, Mpeh 305X12 Comparing the Effects of Eicosapentaenoic Acid and Arachidonic Acid on CL2006 C. 
elegans Disease Progressions

Pallin , Pranavi 306T12 The Epigene c Effects of Vitamin K1 and Folic Acid on Alzheimer’s Disease in 
Transgenic Model of Caenorhabdi s elegans

Palna , Saimanga 909X12 The Effect of Environmental Pollu on on Plant Growth in Loudoun County, VA 

Panyam, Anoop 910T12 Using Genomic Sequencing of Biofilm Bacteria to Assess Water Quality 

Parikh, Rohan 304T11 Figh ng Cancer & Infec ons: Developing a Unique Medical-Grade Honey Which 
Maximizes Glucose Oxidase Ac vity

Patel, Dylan 1710T12 A Comparison of Varia ons of Essen al Oils on the Inhibi on of K12 Escherichia coli

Patel, Sohan 911X11 The Effect of Algae Strand on Light Distribu on and Growth

Patnaik, Isaani 416X12 Assessing Polyphenolic An oxidants on Cell Viability and Apoptosis in Medullary 
Thyroid Cancer

Paulus, Samantha 507T12 Effect of Decellulariza on On Assorted Plant Leaves To Create A Pseudo-Vascular 
Tissue

Payne, Gregory 2003X12 Using RandomForest Algorithmic to Predict Cancer Survivability

Pearsall, Sarah 212T12 The Effect of Tes ng Mentality on Test Results

Peterson, William 2112X12 Development of a Computer Aided System for the Classifica on of Breast Lesions from 
Mammogram Scans

Pham Tran, David 917T12 The Effect of Acid Rain on L. terrestris

Pimentel, Julia 1806X12 The Construc on and Opera on of a Portable Small-Scale Radio Telescope to Collect 
Electromagne c Signals Emi ed from Space

Pondugula, Soumya 2206T11 Determining the Effects of Lactobacillus on the Mobility of a C. elegans Model of 
Parkinson’s Disease

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Pongsugree, Aaron 1406T12 The Effect of Microbial Cellulose on the Development of Non-plant Based Paper

Popal, Marwa 1408T12 The Effect of Iron (III) Nitrate on the Efficiency of the Hydroponic Phytoremedia on of 
Eruca satvia 

Porter, Lauren 912X12 How Eleva on Affects the Magnitude and Frequency of Tornadoes

Premkumar, Alfred 1310X10 Programmable Maglev System

Pruss, Payton 211T12 The Effect of Blue Light Exposure Versus Warm Light (“Night Shi ”) Exposure on the 
Quality of Sleep in Persons Aged 16 Years and Older

Qillawala, A ya 410T12 The Effects of Natural Herbs (Green Tea and Gingko Biloba) on the Stress Behaviors in 
C. Elegans Determined through Egg Count

Raavicharla, Megha 202T11 Inves ga ng the Effects of Magnesium Supplementa on on ADHD Using Drosophila 
melanogaster

Rabbani, Ayon 804T12 Predic ng Biological Symptoms from Protein Binding and Docking Data Using Different 
PNPO Mutants as a Model

Rahman, Nafew 417T12 The Effect of Acne Ingredients on C. elegans

Raja, Mamona 417T12 The Effect of Acne Ingredients on C. elegans

Rao, Rohit 1409X11 Using a Drone to Find Plas c Bo les in Waterways

Raval, Nirzaree 306T12 The Epigene c Effects of Vitamin K1 and Folic Acid on Alzheimer’s Disease in 
Transgenic Model of Caenorhabdi s elegans

Reddy, Rachna 2205T12 Effects of Intrauterine Hypoxia on Physiological Brain Development in Zebrafish 
Embryos

Rentsch, Nicholas 1311X12 Dimples on Fan Blades in a Turbine

Rivas, Erick 404T12 Using Direct Current S mula on to Treat Parkinson's Disease at Different Stages using 
C. elegans as a Model Organism

Rizzo, Julia 913X12 The Effect of Sunscreen Pollu on and rising Temperatures on D. magra

Rodriguez, Alexander 1312X12 HMGH MKII

Rodriguez Miller, Morgan 217T12 Ques onnaire Based on the Behavior of Chea ng in High School

Roman, Miles 111T12 A Survey of Compara ve Aerial Animal Migra on

Rosas, Kassandra 418T12 A Survey of Handwashing Efficiency

Safeer, Huzaifa 2204T12 BACE1's Impact on the Agility and Mental Processing of Ants

Saljuki, Saba 606X12 Epigene c Influence of Light Color on Pigment Deposi on in Vanessa cardui (Painted 
Lady Bu erfly)

Salter, Kristen 112X12 The Effects of Different Amounts of Blue Light on the Development and Behavior of 
Drosophila melanogaster

Sample, Malia 419X12 The Correla on Between Inversion Induced Clima c Factors and Asthma Prevalence

Sandhu, Amandeep 1710T12 A Comparison of Varia ons of Essen al Oils on the Inhibi on of K12 Escherichia coli

Santos, Kayla 805T12 (Mathema cal) Modeling of Horizontal Gene Transfer Resul ng in An bio c 
Resistance of Staphylococcus and Bacillus genera 

Schear, Caleb 1204T11 Effects of Polarizers on Solid-State Lasers

Schlitzer, Rebekah 914X12 The Differences in Water Quality Throughout Loudoun County

Schloer, Gwyneth 1313X12 Mathema cally Accurate, Double-Axis Microgravity Simulator

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Schooling, Cassidy 113X12 The Influence of Lunar Cycles and Level of Sta on Pressure on the Incidence of 

Parturi on in Virginian Beef Ca le Herds
Seekford, Anne 212T12 The Effect of Tes ng Mentality on Test Results

Sestak, Lindsey 114T12 The Effect of Vitamin D on the Stem Cells in Planaria and Caenorhabdi s elegans

Seymour, Ian 1201T12 The Effects of Temperature on Ba ery Storage

Shah, Ria 1910X11 The Difference in Starch Accumula on in Lab Grown vs. Natural Grown Common 
Duckweed (Lemna Minor)

Shangraw, Joseph 1506T12 Developing a Water Filter Using Electrospun β-lactoglobulin Amyloid Fibrils

Shapero, Danielle 114T12 The Effect of Vitamin D on the Stem Cells in Planaria and Caenorhabdi s elegans

Shrestha, Mitesh 423T12 The Effect of an An body-Chitosan Bio Gel on Ulcer Medica on Delivery

Shukla, Dhara 420T12 The Effect of NSAIDs on the Heart Rate (bpm) of Daphnia magna

Sibay, Leah 421X12 Mutagenicity and Carcinogenicity of Ar ficial Turf

Siddiqui, Abeer 1507X12 The Effect of Natural Aggregates on the Compressive Strength of Concrete

Sidhu, Uday 910T12 Using Genomic Sequencing of Biofilm Bacteria to Assess Water Quality 

Siebor, Konrad 1205T11 Ba ling the Heat Island Effect: Improving the Heat Mi ga on Proper es of Cool 
Materials Through the Modula on of Surface Geometry 

Smith, Connor 422X12 Anesthesia Recovery Rate in Drosophila melanogaster via Chromotherapy

Smith, Lydia 1807T12 Football Hits: How Hard are they Really?

Smith, Margaret 1911X12 The Efficacy of a Combina on of Arbuscular Mycorrhizal Fungi as a Poten al Biocontrol 
Method for Meloidogyne incognita in Peas (Pisum sa vum L. cv. Green Arrow)

Solomon, Samantha 213T12 The Effect of Different Desensi za on Senses on curing Post-Trauma c Stress Disorder 
in Fruit Flies

Sosa, Steven 1504T12 The Effect of Types of Maglev Track on the Speed of the Train Car

Sosale, Medhini 1401T11 Layer-by-layer Self-Assembly to Make Electrospun Chitosan Hydrophobic for 
Microbead Removal 

Srigiriraju, Krishna 2113X10 A endance-Taking QR Code Scanner Prototype

Srinivasan, Kirthana 1908T11 Increasing HPV-35 An gen Produc on in Transgenic Nico ana benthamiana Through 
Mul ple Agrobacterium Transforma on Techniques

Stevens, Carson 915T12 The Effect of Heavy Metal Pollu on on the Health of fish in the Potomac River

S llman, Carson 1808X12 Mimicking Quantum Double-Slit Phenomena using Sound Waves and Linseed Oil

Sumathipala, Marissa 806X12 Next Genera on Drug Discovery: A Novel In Silico Network-Based Approach to miRNA 
Drug Target Iden fica on

Szabo-Borde, Chance 919T12 Construc on Sites’ Effect on Freshwater Abstract

Tanamala, Rhea 214X12 Inves ga ng the Effect of a Cyclical Caffeine Treatment on Reducing the Cogni ve 
Deficits Presented by A en on Deficit Hyperac ve Disorder (ADHD)

Taylor, Michael 2207X12 Bdellovibrio Bacteriovorus as Alterna ve to Common An bio cs

Thakar, Dhairya 916T12 The Effect of Iron Fer liza on on Carbon Dioxide Absorp on (ppm) by Coccolithophore 
Algae

Thomas, Ashlyn 915T12 The Effect of Heavy Metal Pollu on on the Health of fish in the Potomac River
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Torres, Ericka 917T12 The Effect of Acid Rain on L. terrestris

Tran, Michelle 805T12 (Mathema cal) Modeling of Horizontal Gene Transfer Resul ng in An bio c 
Resistance of Staphylococcus and Bacillus genera 

Tsuyuki, Emiko 1314X12 Determining the Efficacy of the Use of Commercial Off-The-Shelf Parts Exposed to 
Extreme Space Condi ons During Cubesat Engineering 

Upadhyay, Deven 423T12 The Effect of an An body-Chitosan Bio Gel on Ulcer Medica on Delivery

Urbano, Steffanie 1508X12 Compara ve Analysis of Adhesives

Valerio Montero, Daniel 215T12 Factors Affec ng Choice Blindness

Valluri, Maanasa 1509X11 Second Skin Biodegradable Gel

Van Lenten, Alexis 918X12 The Effect of Contaminated Runoff on Local Bodies of Water

Vangaru, Srivatsav 804T12 Predic ng Biological Symptoms from Protein Binding and Docking Data Using Different 
PNPO Mutants as a Model

Vemula, Sahithi 424X12 Dissolving Blood Clots:  Inves ga ng Vitamin A in a Porcine  Models

Vergara, Fadia 1711T12 The Role of Exosomes on D. discoideum Aggrega on

Vishnubhatla, Rohit 2114T12 Op mal Schedule Change Process Automated by a Computer Program

Warner, Collin 1315X12 The Effect of Helmet Chin Strap Orienta on on Ability to Reduce Concussions

Warner, Corwin 1001X12 Using Arduino© Microcontrollers for Dual-Fuel Injec on

Warner, Jordan 1912X12 The Effect of Neonico noid Pes cide Applica on Method on the Photosynthe c Rate 
of Supertunias

Wells, Bre 1913X12 The Efficacy of Cricket Meal as an Alterna ve Fer lizer to Fight World Hunger

Wertz, Alexander 425X12 The Effect Stress has on the Diges ve System of Fruit Flies

West, Abigail 919T12 Construc on Sites’ Effect on Freshwater Abstract

Williams, Caitlin 1316X12 A More Efficient Method to Sani ze Hands in Hospitals

Wolinsky, Rena 2115X12 The Development of the CIA (Cyber aggression/ Cyberbullying Intelligence Algorithm)

Wong, Sophie 115X12 Using Tardigrades as Bioindicators of Air Pollu on

Woo en, Ma hew 1602T11 Predic ng Seizures Using Non-Spiking and Spiking Ar ficial Neural Networks in 
Sequence

Wotorson, Faith 1410X12 Tes ng the Quality of a Homemade Water Filter and Water Dis ller

Wright, Trinity 507T12 Effect of Decellulariza on On Assorted Plant Leaves To Create A Pseudo-Vascular 
Tissue

Wu, Janie 704T12 Developing a Low Cost, Non-Invasive Colorimetric Assay to Determine Atherosclero c 
Burden

Wu, Megan 1510T11 The Effect of Different Powders on Durability of Plas c Spoon Subs tute

Yachamaneni, Dheeraj 1203T12 Harves ng Excess A c Heat to Power a House

Yannam, Megha 1511X12 A Comparison of the Environmental and An bacterial Effects of Biogenically and 
Chemically Produced Silver Nanopar cles using Danio rerio and Escherichia coli

Zelaya Amaya, Yassy 216T12 The Effect of Full Spectrum Light on Cogni ve Processing

Zelaya-Ballon, Rossana 1712X12 The Effect of Pipe Material on Biofilm Forma on via Vibrio fischeri 

LCPS Regional Science & Engineering Fair
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Ziemann, Jacob 1914X12 The Effect of B-Nine on Photosynthe c Rates

Zipfel, Autumn 217T12 Ques onnaire Based on the Behavior of Chea ng in High School
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102X12 Awasthi, Neha
The Effect of Adding Dietary Algae on the Amount of Methane Released By Bos taurus as Tested 
in an Artfical Rumen

Garcia, Miranda
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104X11 Haak, Melody Analyzing the Position of Pholcidae in Their Web with Respect to Environmental Factors

105X12 Jackson, Taylor
A Study of Epigenetics and Alcohol Dependence: The Effect of Generational Progression on 
Vulnerability Towards Alcoholism in Drosophila melanogaster using the Capillary Feeder Assay 
(C.A.F.E)

106X12 Kadhiresan, Subhashni The Effects of Nicotine levels on the Embryonic and Sensory Development in Danio rerio Embryos

107X12 Kapoor, Anika
Phenotypic Effects of Bacteria Microflora Transplant between a Lab Raised and a Nature Raised 
Drosophila

108X12 Kelley, Bridget The Effect of Hurricanes on the Population Distribution  of Buteo jamaicensis (Red-tailed Hawk)

109X12 Klinkam, Jessica
Organic Anthelminitcs: The Effectiveness of Rotational Pasture System as a Natural Solution to 
De-Wormer Resistance

110X12 Markov Madanick, Justin
Veterinary Drug Delivery via Multi-lamellar Spherical Delivery Complexes Created via Reverse 
Spherification 

Mahmood, Sarem
Roman, Miles

112X12 Salter, Kristen
The Effects of Different Amounts of Blue Light on the Development and Behavior of Drosophila 
melanogaster

113X12 Schooling, Cassidy
The Influence of Lunar Cycles and Level of Station Pressure on the Incidence of Parturition in 
Virginian Beef Cattle Herds

Sestak, Lindsey
Shapero, Danielle

115X12 Wong, Sophie Using Tardigrades as Bioindicators of Air Pollution
Category Student Count: 19

114T12 The Effect of Vitamin D on the Stem Cells in Planaria and Caenorhabditis elegans

101T12 The Effect of Dipeptide L-Carnosine VS Vitamin C on the Regrowth of Cells in Planarian 

The Effects of Caffeine on Heart Rate of Daphnia magna103T12

111T12 A Survey of Comparative Aerial Animal Migration
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Dipeptide L-Carnosine VS Vitamin C on the Regrowth of Cells in 
Planarian 
 Priyanka Avasarala, Portia Gusciora

Stem cells play an important role in treating many cellular diseases such as Cancer, 
Alzheimer’s, and Sickle Cell Anemia, ext. And many times the cure and/or treatments for 
these diseases are expensive and/or unresponsive. However, if these stem cells can be 
effectively regrown in a more productive way, with a cheaper treatment and in the patients’ 
body itself though a simple dosage of a dipeptide or a vitamin, then it would prove a vital 
opportunity for people suffering from these diseases, by reducing the cost of the treatment, 
and/or providing a cure in general. The purpose of this experiment was to compare the 
effects of Dipeptide L-Carnosine versus Vitamin C on the regrowth of cells in planarian, 
which are comparable to human stem cells. The hypothesis was that the Dipeptide would 
have a larger effect on the growth in the worms. Each planarian was cut a constant amount 
and then separated into its own petri dish. After this they were split into 3 equal groups, 
Dipeptide L-Carnosine, Vitamin C and the Controls. The Vitamin C group, and the Dipeptide 
Group were father split into 3 subgroups where they were treated with different 
concentrations of their given treatments. The group that produced the ideal amount of 
regrowth in the planarian was the .0015 M Dipeptide L-Carnosine. The second was the .001 
M concentration Vitamin C. However, overall the Dipeptide had the most affect on the 
regrowth in cells of the Planaria. As the higher concentration (.0015 M) of Vitamin C caused 
the planarian to disintegrate and the lower concentration (.0005 M) had no effect. These 
results provided information that supported the hypothesis that Dipeptide L-Carnosine will 
have a larger effect on the regrowth of cells in Planarian that Vitamin C will. Two major 
questions that arose were if this type of procedure could be used to regrow specialized cells 
immediately, skipping the middle step of the stem cells, and if this type of procedure could be 
used to even grow whole organs at some point as well.

Boldyrev, A. A., Gallant, S. C., & Sukhich, G. T. (1999, December). 
Carnosine, the protective, anti-aging peptide. Retrieved October 11, 2017, 
from https://www.ncbi.nlm.nih.gov/pubmed/10841274

Carr, A., & Frei, B. (1999). Toward a new recommended dietary allowance for 
vitamin c based on antioxidant and health effects in humans. American 
Society for Clinical Nutrition, 69(1), 1086-107.

McConnell, J. V., Jacobson, A. L., & Kimble, D. P. (1959). The effects of 
regeneration upon retention of a conditioned response in the planarian. 
Journal of Comparative and Physiological Psychology, 52(1), 1-5.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Adding Dietary Algae on the Amount of Methane Released By Bos 
taurus as Tested in an Artfical Rumen
 Neha Awasthi

Methane has been known to act as a greenhouse gas and contribute to the warming 
of the Earth.  Cows release up to 200 liters of methane per day. Methane is created 
in the rumen of a cow through methanogenesis and is released through eructation. 
It has been proposed that changing the diet of cow has the ability to decrease the 
amount of methane produced. 

Rumen fluid was obtained from the rumen of a cow. The liquid was placed in 
beakers, and a constant pH and temperature was maintained to replicate the 
conditions in a rumen. Beakers were manually stirred every half hour to replicate 
rumen turnover. Poryphyra yezonesis, Dashi kombu, or Undaria pinnatifida were 
added into the artificial rumen to determine the effect of seaweed on the amount 
of methane produced. The control beakers did not contain any seaweed. The 
released gas was collected, and then the volume of the gas and methane 
concentration was measured.

The control produced the least amount of gas and methane. For volume of gas 
produced, P value was greater than 0.05 for all experimental groups and control, 
indicating no significant difference (Tukey-Kramer). The algae groups were not 
significantly different from each other in amount of methane produced (ANOVA, P 
greater than 0.05). All three of the algae groups were significantly different from the 
control (P less than 0.05, Tukey-Kramer). The algae groups produced the most 
amount of methane, contradicting previous studies, so to gain a greater 
understanding of the effect of algae, more studies should be conducted.

Hook, S.E, Wright, A.G., and McBride, B.W. (2010, December 7). “Methanogens: Methane producers 
of the rumen and mitigation strategies,” Archaea. Volume 2010 (2010). Retrieved from 
http://dx.doi.org/10.1155/2010/945785

de Ondarza, M.B. (2000, October 3). The stomach of a dairy cow. Retrieved from 
http://www.milkproduction.com/Library/Scientific-articles/Animal-health/The-stomach-of-the-dairy-
cow/ 

Ishler, V.A. (2017, August 14). Carbon, Methane Emissions and the Dairy Cow. Retrieved from 
https://extension.psu.edu/carbon-methane-emissions-and-the-dairy-cow 

I/We hereby certify that the above statements are correct and the information provided 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effects of Caffeine on Heart Rate of Daphnia magna
 Miranda Garcia, Cristina Garrido

The purpose of this experiment is to capture the effects of performance-enhancing drugs 
such as caffeine on organisms.  The independent variable in this experiment is the different 
levels of caffeine that the Daphnia magna are exposed to and the dependent variable is the 
different heart rate of each Daphnia.  The control group in this experiment is the Daphnia 
not being exposed to anything other than water and food.  Based on the findings that have 
been accumulated so far there are no significant long-term effects on the daphnia’s heart 
rate.  The tank that has 30 mL of caffeine has had a minor increase but no significant 
change. The hypothesis is if Daphnia magna is exposed to higher concentrations of pure 
caffeine, then they will respond with increased stress levels and heart rate.  Based on the 
statistical tests performed the hypothesis has not yet been proven to be supported.  This 
experiment is still ongoing and may be subject to change if not major changes are reported.  
Further research could explore the effects of different performance enhancement drugs on 
the heart rate.

Baylor, E. R. (1942). Cardiac Pharmacology Of The Cladoceran, Daphnia. The 
Biological Bulletin,83(2), 165-172. doi:10.2307/1538141

Caffeine and Performance. (2016, November 11). Retrieved October 02, 2017, 
from http://sparcathens.com/caffeine-and-performance/

Corotto, F., Ceballos, D., Lee, A., & Vinson, L.  (n.d.).  Making the Most of the Daphnia Heart 
Rate Lab: Optimizing the Use of Ethanol, Nicotine & Caffeine.  Retrieved September 28, 
2017, from http://www.bioone.org/doi/abs/10.1525/abt.2010.72.3.9
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Analyzing the Position of Pholcidae in Their Web with Respect to Environmental 
Factors
 Melody Haak
Spiders are some of the most useful creatures in the animal kingdom, due to their predatory 
tendencies, and also some of the most unique, as their webs are still a mystery to scientists 
worldwide. It is known that Pholcidae (Cellar Spiders) webs are made up of masses of 
fibrous material that they use to ensnare prey, but the research regarding other uses for webs 
does not exist. This project explores the relationship of dependency that Pholcidae have with 
their webs, specifically in relation to environmental factors such as light and wind. To do this, 
an artificial environment was created that allowed the spiders to live comfortably while 
enabling them to be affected by light and wind from 360 degrees around the cage. A lamp 
and fan were placed at each cardinal direction and the spider’s angle from the center of the 
web was measured to find out if there was a common reaction the spiders shared when 
affected by factors commonly found in nature. After testing was concluded and statistical 
tests were run, it was found that the spiders typically used their webs as shelter and hid from 
the light and wind by staying on the opposite side from where the components originated 
However, the p-values with regard to the direction of origin being .566 from the North, .395 
from East, .869 from South, and .402 from West, the results are much too high to suggest 
any correlation. 

Pholcus phalangioides(Long-bodied Cellar Spider). (n.d.). Retrieved February 26, 2018, from 
https://spiderid.com/spider/pholcidae/pholcus/phalangioides/

Why Do Spiders Spin Webs? (n.d.). Retrieved February 26, 2018, from 
https://wonderopolis.org /wonder/why-do-spiders-spin-webs
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LCPS RSEF OFFICIAL ABSTRACT - 2018
A Study of Epigenetics and Alcohol Dependence: The Effect of Generational 
Progression on Vulnerability Towards Alcoholism in Drosophila melanogaster using 
the Capillary Feeder Assay (C.A.F.E)
 Taylor Jackson

The purpose of this study is to assess if the epigenetic influence of alcohol 
dependence remains in subsequent generations. Drosophila melanogaster (common 
fruit fly) were placed in a modified version of the C.A.F.E assay using 20 ul capillary 
tubes of : yeast+sucrose; yeast+sucrose; ethanol+yeast+sucrose; quinine+ethanol
+yeast+sucrose or yeast+sucrose.   D. melanogaster were exposed to treatment 
groups for  4-days and amount of solution left in capillary tubes was recorded every 
24 hours.  D. melanogaster were bred and subsequent F1 were exposed to the same 
treatment groups for 4 days to determine how alcohol dependence development 
passed from Parent (P) to F1.   

Progressional development towards ethanol over food began day 3 for P with 
significant preference of ethanol over food (p<0.05), ethanol remaining mean 5uL, 
food mean 12.5uL.  F1 had significant preference of ethanol over food(p<0.05) day 
3.  Ethanol remaining mean 0uL, food 6.625uL.  F1 had significantly lower mean
(p<0.05) ethanol remaining day 3 compared to P.  In quinine+ethanol P displayed 
significant preference of quinine+ethanol(p<0.05) day 3, mean 2.667uL remaining 
compared with mean food remaining 6.714uL.  F1 preference of quinine+ethanol 
over food began day 1.  Mean quinine+ethanol remaining 0.625uL, food 5.125uL. 
 Day 1 comparison quinine+ethanol remaining between F1 and P proved F1 mean to 
be significantly lower(p<0.05).  These results display strong evidence to support F1 
developed a stronger alcohol dependence than P.

Kaun, K. R., Devineni, A. V., & Heberlein, U. (2012, February 17). Drosophila 
melanogaster as a model to study drug addiction. Retrieved January 15, 
2018, from https://link.springer.com/article/10.1007/s00439-012-1146-6

Ja, W. W., Carvalho, G. B., Mak, E. M., Rosa, N. N., Fang, A. Y., Liong, J. C., 
. . . Benzer, S. (2007, March 14). Prandiology of Drosophila and the CAFE 
assay. Retrieved January 15, 2018, from 
http://www.pnas.org/content/104/20/8253.full

Kaun, K. R., Devineni, A. V., & Heberlein, U. (2012, February 17). Drosophila 
melanogaster as a model to study drug addiction. Retrieved January 15, 
2018, from https://link.springer.com/article/10.1007/s00439-012-1146-6
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effects of Nicotine levels on the Embryonic and Sensory Development in Danio 
rerio Embryos
 Subhashni Kadhiresan

Exposure to nicotine during embryonic development causes developmental 
problems. Nicotine levels have been shown to impair embryonic development in a 
fetus. The purpose of this study is to further add to current research on effects of 
nicotine on the sensory development of D. rerio embryos by performing a touch 
sensory assay and evaluating embryonic development. 

Hatch rates and swimming distance upon applied stimulus in D. rerio embryos were 
compared following exposure to different concentrations of nicotine: 0 mg/mL, 0.005 
mg/mL, 0.01 mg/mL, 0.02 mg/mL. Hatch rates were compared by ANOVA and t-test 
analysis. The ANOVA showed a significant difference between all groups for hatch 
rates ( P<0.05). On Day 3, the mean hatch rates in 0.005 mg/mL Nicotine solution 
were significantly higher (p<0.05) than in 0.0, 0.01, 0.02 mg/mL Nicotine solutions. 
On Day 5, the mean hatch rates in 0.005, 0.01, 0.02 mg/mL Nicotine solutions were 
significantly higher (p<0.05) than in 0 mg/mL solution. On Day 7, the mean hatch 
rates in 0 mg/mL solution were significantly higher (p<0.05) than in 0.02 mg/mL 
Nicotine solution. On Day 7 most of the control treated D. rerio had hatched when 
compared with nicotine treated D. rerio. As a result, nicotine had a significant effect 
by decreasing the amount of time necessary for D. rerio to hatch while increasing 
mortality rates of unhatched embryos. This research can be used to further observe 
the effects of nicotine from tobacco products on fetal development. Data collection 
for the embryo development through touch sensory assay is ongoing. 

Connaughton, V. P., Parker, B.(2007). Effects of Nicotine on Growth And 
Development in Larval Zebrafish. Zebrafish, 4(1), 59–
68. https://doi.org/10.1089/zeb.2006.9994

Olds, D. L., Henderson, C. R., & Tatelbaum, R. (1994). Intellectual impairment in 
children of women who smoke cigarettes during pregnancy. Pediatrics, 93(2), 221–
7. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/8121734

Svoboda, K. R., Vijayaraghavan, S., & Tanguay, R. (2002). Nicotinic Receptors 
Mediate Changes in Spinal Motoneuron Development and Axonal Pathfinding in 
Embryonic Zebrafish Exposed to Nicotine. 22(24), 10731-10741. Retrieved from 
http://www.jneurosci.org/content/jneuro/22/24/10731.full.pdf
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Phenotypic Effects of Bacteria Microflora Transplant between a Lab Raised and a 
Nature Raised Drosophila
 Anika Kapoor

The gastrointestinal microflora is responsible for the development of the immune systems in 
humans; with the help of the gastrointestinal microflora bacteria, our bodies are able to 
protect themselves from infectious diseases. The relationship between humans and 
Drosophila is almost indistinguishable. For that reason, experimenting on Drosophila was 
ideal. By transferring the gastrointestinal microflora from a natureraised Drosophila onto a 
lab raised Drosophila, we are able to observe the effects it creates. The lab raised Drosophila 
are the ones that are taken out from their natural habitat and placed in a scientific lab where 
they are sanitized and rid of any nonessential bacteria. On the other hand, the natureraised 
Drosophila are the ones that were born in nature and grew up in nature. 

The experiment starts off by the collection of natureraised Drosophila, using a fruit based 
trap. Pre-order a few materials from Carolina such as petri dishes, lab raised Drosophila, and 
Drosophila food. As you start collecting natureraised Drosophila, you can start your process 
of gathering phenotypic observations and collecting virgin lab raised Drosophila (once they 
arrive.) Once a good amount of natureraised Drosophila have been collected, start 
anesthetizing them and taking out their gastrointestinal microflora bacteria using a narrow 
edged spatula. The experiment requires that the gastrointestinal microflora bacteria be put 
into vials for the results to occur. Immediately after that is done set up the experimental 
vials, the Drosophila food, and a chart to record the data. With the virgin lab raised 
Drosophila, separate them into males and females and place them into the experimental 
vials. Once that is completed, you can start observing the Drosophila. 

Data collected will be both quantitative and qualitative. Unfortunately, at least one vial from 
each trial was unsuccessful due to either absence of food and/or moistness in their food. 
According to the experiment, the vials that contained less gastrointestinal microflora bacteria 
demonstrated a longer life span and a higher rate of reproduction in contrast with the vials 
that had 15 gastrointestinal microflora bacteria.

C Tancrede, 1992, November 11. Role of human microflora in health and disease. Retrieved 
October 19, 2017, from https://www.ncbi.nlm.nih.gov/pubmed/1295753

Robilyn Sigua, Suvranta Tripathy, Preetha Anand, Steven P. Gross, 2012. Isolation and 
Purification of Kinesin from <i>Drosophila Embryos. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3466667/.

 Yu-Jie Zhang, Sha Li, Ren-You Gan, Tong Zhou, Dong-Ping Xu, Hua-Bin Li, 2015, April. 
Impacts of Gut Bacteria on Human Health and Diseases. Retrieved October 20, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4425030/
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Hurricanes on the Population Distribution  of Buteo jamaicensis (Red-
tailed Hawk)
 Bridget Kelley

    As sea temperatures continue to rise, the number of hurricanes that occur each year has 
increased in both number and intensity. Thus the potential for North American habitat loss 
and animal displacement has increased. This includes the nesting and feeding grounds 
of  Buteo jamaicensis, the red-tailed hawk. 

     The purpose of this research was to determine how hurricanes affect Buteo jamaicensis 
populations and may disrupt their distribution across the United States. Buteo jamaicensis 
counts from across the southeast and northeastern United States from the years 2012-2017 
were collected along with Atlantic hurricane data from the years 2012-2017. Both were 
mapped and analyzed. 

      Analysis of Buteo jamaicensis population and distribution indicated steady population 
numbers within states analyzed during the years of 2012-2017. Even when a state was struck 
by a hurricane, Buteo jamaicensis population numbers remained consistent. Only slight 
decreases and fluctuations in population numbers were observed. A possible explanation for 
these results is the unequal number of hawk data centers located in each state. Some states 
only had one data center reporting Buteo jamaicensis counts, while others had twelve. The 
distance of hawk watch locations from the coastline was also considered, however, there was 
no significant difference in the population number of Buteo jamaicensis along the coast than 
there was inland. These majestic birds are partial-migrants, which makes interpreting their 
movements challenging. Additional information gleaned from such analysis will provide 
greater understanding of this raptors behavior.

Preston, C. R and R. D. Beane. Red-tailed Hawk Buteo jamaicensis. 20 5 2009. 18 9 2017 
<https://birdsna.org/Species-   Account/bna/species/rethaw/introduction>.

 The Cornell Lab of Ornithology. Red-tailed hawk. 2015. 14 11 2017 
<https://www.allaboutbirds.org/guide/Red-tailed_Hawk/id>.

 United States Environmental Protection Agency. DDT - A brief history and status. 2 11 2017 
<https://www.epa.gov/ingredients-  used-pesticide-products/ddt-brief-history-and-status>.
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Organic Anthelminitcs: The Effectiveness of Rotational Pasture System as a Natural 
Solution to De-Wormer Resistance
 Jessica Klinkam
An anthelmintic (de-wormer) is a typically chemical, orally administered medication that is 
used to destroy internal parasitic worms in livestock and humans. These medications have 
been useful and effective in the past, but indiscriminate de-worming practices have led to 
increased resistance to the medication within the internal parasite populations. One solution 
to this problem is a Rotational pasture system. Rotational pasturing is the moving of livestock 
herds between different plots of pasture in an effort to allow the pasture to recover. This 
rotational movement also allows the parasites that the animals shed in their feces to die out, 
and to re-parasitize the individual animal. In this experiment the effectiveness of an organic 
alternative to anthelmintic medications, Rotational pasture system, was explored. Two 
northern Virginia farms, one that practices a Traditional pasturing (no rotation) and another 
that practices a Rotational system. A random, five individual fecal sampling was collected 
from both herds three separate times, and then each sample was used in a fecal floatation 
test to establish an individual parasite load. These individual parasite loads were then 
averaged out into an average herd parasite load for that sampling period. Once all three 
average herd parasite loads had been calculated the overall average parasite load for each 
system was calculated. The results showed that the farm that practiced a Rotational system 
had consistently lower parasite loads in their individual animals and overall. This and the low 
statistical P Value of 0.0003, shows that a Rotational system is an effective alternative to 
chemical anthelmintic medication for controlling parasite levels in a livestock herd. 

Dryden, M. W., PhD, Payne, P. A., PhD, Ridley, R., PhD, & Smith, V., RVT. (n.d.). 
Comparision of Common Fecal Floation Techniques for the Recovery of Parasite Eggs and 
Oocysts. Vet Therapeutics,6(1), 15-28. Retrieved from 
https://www.ncbi.nlm.nih.gov/pubmed/15906267.

Shalaby, H. A. (2013). Anthelminitics Resistance; How to Overcome It? [Abstract]. Iranian 
Journal of Parasitology,8(1), 18-32. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3655236/.

Undersander, D. J. (2002). Pastures for profit: a guide to rotational grazing. Madison, WI: 
Cooperative Extensiton Publications, University of Wisconsin-Extension.
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Veterinary Drug Delivery via Multi-lamellar Spherical Delivery Complexes Created via 
Reverse Spherification 
 Justin Markov Madanick

    Alternatives to classic drug delivery pathways have opened new and improved treatment 
efficacy in almost all areas of medicine. One of these pathways is liposomal drug delivery, 
allowing a drug to be trapped into a liposome (either during its initial formation or by in vivo 
injection). This has allowed healers to deliver precise dosages of medication to 
dermatological ailments and malicious tumors. 

    Research was conducted to integrate reverse spherification to create liposome-like 
structures designated as "RevSomes" (multilamellar spherical delivery complexes created via 
reverse spherification). The purpose of constructing these RevSomes was to create 
alternative liposomal-like drug delivery pathways to intestinal ailments often seen in 
veterinary science. Probiotics were injected into RevSomes as a drug-like model to observe 
transfer of the drug from the delivery complex through organic intestinal membranes into the 
targeted location of treatment. All liposome-like bodies were successful in the transfer of 
probiotic bacteria. 

    RevSomes provide a prototype for cheaper, easily created, effective drug delivery through 
their adhesion onto a desired point of interest such as ulcers and tumors in animals. As 
modeled using hog intestinal membranes, rates of drug transfer via these pods may prove 
useful in many medical fields. These microstructures may enhance treatment efficacy by 
delivering healing or immune boosting drugs to specific locations. Further research would 
entail testing the efficacy of the delivery of various types of drugs using RevSomes and the 
precision that this delivery mechanism provides. This may allow alternate types of veterinary 
treatment and enhance the quality of life for animals.

Gubernator, J. 2002. Active methods of drug loading into liposomes: recent strategies for 
stable drug entrapment and increased in vivo activity. Available online at: 
https://www.ncbi.nlm.nih.gov/pubmed/21492058

Tamms, T. R. Diagnosis and Management of Large Intestinal Disorders in Dogs.2018. 
Available    online at 
https://www.vin.com/VINDBPub/SearchPB/Proceedings/PR05000/PR00428.htm

Ward, E. Gastrointestinal Illnesses in Dogs. 2018. Available online at: 
https://vcahospitals.com/know-your-pet/gastroenteritis-in-dogs
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A Survey of Comparative Aerial Animal Migration
 Sarem Mahmood, Miles Roman
Numerous studies have shown that aerial animals such as bats, butterflies, and birds tend to 
migrate from the south to the north in summers, and from the north to the south in winters. 
If an aerial animal migrates in one given place, then the migration itself should have notable 
relations to similar animals’ migrations in different parts of the world. An example of this is 
how bats (chiroptera) seasonally migrate north in the summer to south in the winter 
regardless of whether they live in Africa or the Americas. It is well known that that those who 
live in different places grow and develop differently from their counterparts in a separate 
region (Grant, P. R., 2006). However, it is suspected that this principle may apply to the 
migration of animals belonging to the same family in different places. Therefore, the issue 
that was attempted to be understood was whether there was indeed a correlation between 
these movements. In order to research the topic several papers and databases were 
reviewed and gathered data from, and compiled together into one document. From the data 
that was obtained, it was clear to see that there is indeed a correlation between the 
migration pattern of species. Although this data was previously assumed, through research it 
can now be successfully proven. In the future, it is hoped that the data that was compiled 
together will be able to influence the actions of the world around us. 

Nisbet, I. C., & Drury, W. H., Jr. (2014). Short-term effects of weather on bird migration: A 
field study using multivariate statistics (4th ed., Vol. 16, Animal Behavior). Chicago: World 
Book, a Scott Fetzer Company.

Wikelski, Martin, et al. “Simple Rules Guide Dragonfly Migration.” Biology Letters, The Royal 
Society, 22 Sept. 2006, rsbl.royalsocietypublishing.org/content/2/3/325.short.

Kunz, Thomas H, and M Brock Fenton . “Bat Ecology.” Google Books, 15 Apr. 2003.
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The Effects of Different Amounts of Blue Light on the Development and Behavior of 
Drosophila melanogaster
 Kristen Salter
The emergence of new technology over the past several decades has solved 
many problems society has faced for centuries, but it has also created new 
ones. Little is known about the effects of the blue light that is emitted from 
much of this new technology. The purpose of this experiment is to test the 
effect of different amounts of blue light on the development and behavior of 
Drosophila melanogaster. This experiment’s intention is to develop a firm 
understanding of how the blue light that is radiated from phones, tablets, 
computers, and other technology affects humans as they grow and mature. 
Using lamps with either LED (blue light) or incandescent (“natural” light), vials 
of D. melanogaster were exposed to either or both types of light for different 
amounts of time throughout the day from egg to adulthood, attempting to 
simulate the natural 12 hours cycle of light and darkness (12 Blue/12 
Darkness, 24 Darkness, and 9 “Natural”/3 Blue/12 Darkness). All variables 
were kept the same for the control group; the only change was exposing 
them to incandescent light instead of blue. Statistical analysis will be 
conducted to determine if the difference in light exposure affected the 
development and behavior of D. melanogaster over their life cycle, to help 
reveal if humans are being negatively affected by the blue light emitted from 
the devices they obsessively use daily. Other tests done directly on the 
experimental and control groups will help support the conclusions drawn from 
the statistical analysis. 

Christensen, M. A., Bettencourt, L., Kaye, L., Moturu, S. T., Nguyen, K. T., Olgin, J. E., 
...Marcus, G. M. (2016). Direct Measurements of Smartphone Screen-Time: Relationships 
with Demographics and Sleep. PLoS ONE, 11(11), e0165331. 
http://go.galegroup.com/ps/i.do?p=GPS&sw=w&u=va_s_053_0680&v=2.1&it=r&id=GALE
%7CA471841430&asid=5f7a03be52643744eae39e3e9729fbb9

Pal, U. M. (2014). Effect of Artificial and Natural light on the Human Body.  
http://www.ledinside.com/knowledge/2014/4/effect_of_artificual_and_natural_light_on_the_h
uman_body

Pan, J., Yang, Y., Yang, B., & Yu, Y. (2014). Artificial Polychromatic Light Affects Growth and 
Physiology in Chicks. PLoS ONE, 9(12). http://go.galegroup.com/ps/i.do?
p=GPS&sw=w&u=va_s_053_0680&v=2.1&it=r&id=GALE
%7CA416969296&asid=090907cd65e3a3341b061df85a3fa9b2
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The Influence of Lunar Cycles and Level of Station Pressure on the Incidence of 
Parturition in Virginian Beef Cattle Herds
 Cassidy Schooling
Throughout humanity’s exceptionally long history of livestock rearing, producers have made 
observations about the behavioral tendencies of their animals to improve their management 
habits. It is through this tendency that the old wives’ tale that says cattle tend to give birth 
during the full moon emerged, and that parturition is more likely in periods of low barometric 
pressures. If farmers had conclusive data showing either lunar phases or fluctuations in 
barometric pressure had an impact on timing of delivery, then producers could bring their 
cattle up from the fields on a certain interval of the lunar cycle/pressure level and have a vet 
on hand; potentially increasing the survival rate. The aim of this study was to determine 
whether there was a higher incidence of spontaneous deliveries during the full moon versus 
other lunar cycles, and during periods of low station pressure versus high station pressure. 
To determine this, a retrospective analysis was performed using calving records from all 
areas of Virginia dating back to the year 1970 and determining the lunar phase of each 
birthdate to see if more calves tended to be born in full moon periods. To see if station 
pressure and the number of births were correlated, the number of calves born at an Angus 
farm in northern Virginia on each day going back to 2006 was matched with the station 
pressure at Dulles International Airport (19.5 miles apart). Following a statistical analysis, it 
was found that there was not a statistically significant correlation between lunar cycles and 
number of deliveries (P=0.1778). Additionally, it was found that air pressure corrected to sea 
level is not correlated to the number of deliveries (P=0.732). 

Lagana AS, Burgio MA, Retto G, Pizzo A, Sturlese E, Granese R. (Oct. 14, 2014). Analysis of 
the Influence of Lunar Cycle on the Frequency of Spontaneous Deliveries: A Single-centre 
Retrospective Study. Kathmandu University Medical Journal, Vol.12, No. 4, Issue 48. 
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/26333575

Yonezawa T, Uchida M, Tomioka M, Matsuki N (2016) Lunar Cycle Influences Spontaneous 
Delivery in Cows. PLoS ONE 11(8): e0161735. Retrieved from 
https://doi.org/10.1371/journal.pone.0161735
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The Effect of Vitamin D on the Stem Cells in Planaria and Caenorhabditis elegans
 Lindsey Sestak, Danielle Shapero
An experiment was conducted about vitamin D’s function, testing its effect on 
planaria regeneration speed, an Caenorhabditis elegans life span. Vitamin D 
served as the independent variable while growth rate and life span were the 
dependent variables. The planaria and C. elegans without vitamin D were 
the controls. The purpose of this experiment was to determine whether 
vitamin D will influence wound healing and tissue regeneration in organisms 
in correlation to humans. Humans have stem cells which serve a similar 
function to that of the worms and could be affected by vitamin D in the same 
manner as these organisms. After completing the experiment, it was 
concluded that the project was supported by the C. elegans as thy had an 
increased longevity from the vitamin D. The hypothesis was partly refuted by 
the planaria as there was very little distinction between the control and those 
tested. The control C. elegans lived to an average of 15 days from the 
beginning of the experiment while the worms submerged in Vitamin D are 
still living. The results after cutting the planaria exemplified that there was no 
increase in growth rate of the independent which was due to a variety of 
errors such as waiting too long to start the project, incorrect formulation of 
vitamin D, and inaccurate measurements.  In response to the results of the 
experiment, future research could be conducted to confirm if there are health 
benefits from the effect of vitamin D on the stem cells of humans.      

Antebi, A., Yeh, W. H., Tait, D., Hedgecock, E. M., & Riddle, D. L. (2000). daf-12 encodes a 
nuclear receptor that regulates the dauer diapause and developmental age in C. elegans. 
Genes & development, 14(12), 1512-1527.

Boulias, K., & Horvitz, R. H. (2012, April 4). The C. elegans MicroRNA mir-71 Acts in Neurons 
to Promote Germline-Mediated Longevity through Regulation of DAF-16/FOXO. Retrieved 
October 23, 2017, from 
http://www.sciencedirect.com/science/article/pii/S1550413112000964

Drake, V. J., Ph.D. (2017, May 23). Vitamin D and Skin Health (D. D. Bikle, Ed.). Retrieved 
October 12, 2017, from http://lpi.oregonstate.edu/mic/health-disease/skin-health/vitamin-D
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Using Tardigrades as Bioindicators of Air Pollution
 Sophie Wong

Tardigrades, or water bears, are some of Earth’s hardiest creatures. These tiny organisms 
less than 1 mm long can survive extreme temperatures, high levels of radiation, and the loss 
of 90% of their body water. They can be found in every environment, from terrestrial to 
marine to freshwater. This project is investigating the air pollution in Northern Virginia using 
tardigrades as bioindicators of environmental health. Samples of moss and lichen were 
collected from several different locations in Virginia, and after rehydration, the tardigrades 
were identified to species or genus. The distribution of tardigrade species and the population 
density may also show an association with the type of vegetation the sample was found on, 
the environment they live in, as well as their exposure to pollutants. Preliminary data 
indicates that in area with higher air quality indices (meaning more pollutants), there are 
fewer tardigrades, and in high-pollution samples that did have tardigrades, there is a higher 
proportion of tardigrades unable to survive dehydration. Future research could include 
identifying environmental pollution factors that affect tardigrade rehydration, as well as 
investigating the effects of these pollutants on the known desiccation survival molecules used 
by tardigrades. As Northern Virginia becomes increasingly developed, the pollution levels will 
rise, and using tardigrades as bioindicators is an cheap and easy way to measure these 
levels.

Hohl, A., Miller, W., & Nelson, D. (2001). The distribution of tardigrades upwind and 
downwind of a Missouri coal-burning power plant. Zoologischer Anzeiger, 240. Retrieved 
from 
https://www.researchgate.net/publication/263596334_The_Distribution_of_Tardigrades_Upw
ind_and_Downwindof_a_Missouri_Coal-Burning_Power_Plant.

Nelson, D. (2002). Current status of the Tardigrada: Evolution of ecology. Integrative and 
Comparative Biology, 42, 652-659. https://doi.org/10.1093/icb/42.3.652.

Wełnicz, W., Grohme, M., Kaczmarek, L., Schill, R., Frohme, M. (2011). Anhydrobiosis in 
tardigrades - The last decade. Journal of Insect Physiology, 57, 577-583. doi: 
10.1016/j.jinsphys.2011.03.019
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The Correlation between Individual PERMA Scores and Increased Gratitude 
Expression
 Hannah Allen

     Positive psychology is a science that attempts to improve individual lives. The five main 
aspects of positive psychology are: positive emotions, engagement, relationships, meaning, 
and achievement (PERMA). By improving these aspects in one’s life, one can lead a more 
fulfilling and happy lifestyle, which could validate the implication of gratitude in the ever-
present issue of mental health. The purpose of this study was to determine whether any 
correlation existed between gratitude expression and PERMA scores. Twenty participants 
were surveyed using a PERMA questionnaire. Over half of these individuals were instructed 
to conduct a weekly gratitude visit, which consisted of written and oral expression of 
thankfulness for four weeks. After the four-week period, the survey was again administered to 
all participants and the difference between the initial and final scores was measured.

     Statistical analysis via t-tests resulted in the corroboration of the null hypothesis, which 
stated that there would be no correlation between PERMA scores and gratitude. While the 
imparity between PERMA scores was not significantly different, the largest variation existed 
between scores of meaning and achievement. The diminutive difference between the majority 
of PERMA scores is perhaps due to the small sample size of twenty. However, the larger 
variance within both meaning and achievement may be due to the impact of gratitude upon 
the subject. Continued research into the role gratitude plays in positive psychology is needed 
to determine any correlation between gratitude and PERMA scores and could be vital into 
unlocking an integral influence on mankind’s psychological well-being.

Dambrun, M. and A., Dubuy. 2014. A positive psychology intervention among long-term 
unemployed people and its effects on  psychological distress and well-being. Journal of 
Employment Counseling. 51: 77-87.

 Emmons, R. and R., Stern. 2013. Gratitude as a psychotherapeutic intervention. Journal of 
Clinical Psychology: In Session.  69(8): 846-855.

 Seligman, M. 2005. Flourish. Random House Australia, North Sydney.
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Investigating the Effects of Magnesium Supplementation on ADHD Using Drosophila 
melanogaster
 Nikita Amin, Megha Raavicharla

ADHD, a neurological condition that affects approximately 6.4 million children in the US, 
causes hyperactivity, impaired learning ability, and impulsivity. Although currently it has no 
cure, there are prescribed medications and recommended therapies for those who have 
ADHD. Oftentimes, mineral supplements are recommended to combat symptoms, however, 
these supplements have not been tested for their effectiveness. A study, however, did find 
that subjects with higher levels of magnesium in their hair and sera were less likely to have 
ADHD. Therefore, this experiment investigates if magnesium supplementation can reduce 
hyperactivity in ADHD subjects. Drosophila melanogaster will be used as a model organism 
with three specific strains. The wildtype flies represent subjects without ADHD. The DAT and 
DopR1 mutant flies replicate the dysfunction of dopamine neurotransmitters thought to cause 
ADHD in humans. The wildtype and mutant fly strains were placed on a regular diet and a 
magnesium supplemented diet. Then, flies were tested in a climbing assay to determine their 
activity levels. DAT and DopR1 flies are hyperactive climbers compared to wild-type flies. 
When the DAT flies on the magnesium enriched diet were compared to those fed the normal 
diet, there was a statistically significant decrease in activity, suggesting amelioration of 
hyperactivity. However, the opposite occurred with wildtype flies, which experienced a 
significant increase in activity when on the supplemented diet. This implies that the 
magnesium supplementation may be beneficial for treatment of ADHD but not recommended 
for those without the condition.

Cortese S. (2016). The neurobiology and genetics of attention deficit/hyperactivity disorder 
(ADHD): what every clinician should know. European Journal of Pediatric Neurology. 16 
(2012), 422-433 doi:10.1016/j.ejpn.2012.01.009

Elbaz, F., Zahra, S., & Hanafy, H. (2016). Magnesium, zinc and copper estimation in children 
with attention deficit hyperactivity disorder (ADHD). Egyptian Journal of Medical Human 
Genetics. vol. 18, pg. 153-163. PubMed. doi:10.1016/j.ejmhg.2016.04.009

Rhode, P.D., Madsen, L.S., Arvidson, S.M.N., Loeshecke, V., Dementis, D., & Kritensen, T.N. 
(2016). Testing candidate genes for attention-deficit/hyper-activity disorder in fruit flies using 
a high throughput assay for complex behavior. Fly, 10(11), 25-34. 
doi:10.1080/19336934.2016.1158365
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Sleep Deprivation
 Julia Blondin, Tamana Dawood

Sleep deprivation not only negatively impacts a person's ability to function normally 
throughout the day, but also puts them at a risk for chronic diseases such as type 2 diabetes, 
alzheimer's, heart disease, mood disorders, sleep disorders and a decrease in their lifespan 
by 15%. Many of the diseases in human genetics are also present in fruit flies which helps us 
find treatments for the patients. Fruit flies are great test subjects for this research as they do 
not have pain receptors, share more than 50% of DNA with humans and have a short life 
span. Since humans and fruit flies have several genes, such as a gene known as period, and 
behaviors that are alike they have similar sleeping cycles. This gene links fruit flies to 
basically all mammals with the circadian rhythm. There are two sleep disorders linked to this 
gene as well; delayed sleep phase syndrome and familial advanced sleep phase syndrome. 
This research is important because it may help people in the modern world become more 
aware of the consequences of losing sleep and the diseases tied to it as well as lay a 
platform for further research on alzheimer's disease.

We will be experimenting the effect of sleep deprivation and caffeine on fruit flies. We predict 
that if fruit flies do not get the sleep they need then they will die faster and their flying pattern 
will change. We are going to keep flies in separate containers, and expose them to either 
constant vibration, caffeine, or both. We will have a control group. We are still currently 
gathering data.

https://academic.oup.com/sleep/article-abstract/40/11/zsx146/4209550

https://academic.oup.com/hmg/article/13/suppl_2/R267/619697

http://healthysleep.med.harvard.edu/healthy/matters/consequences/sleep-
and-disease-risk
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The Sociology of Door Holding With Teenagers
 Michael DeThomasis, Kylee Duffield
Western society is accustomed to the pleasantry of holding the door for one 
another, to the point where it is considered rude to drop the door.  Through 
this experiment, it was discovered what percentage of teens will hold the door 
and explored possible reasons as to why; the data collected focused on the 
factor of distance. Data was collected through observation of students going 
into a high school.  A line was drawn from the door to visually mark 
measurements away from the door in five feet increments. 

McCarty, M. (2013).  When door holding harms: gender and the 
consequences of non-normative help.  Retrieved from 
http://www.tandfonline.com.mutex.gmu.edu/doi/full/10.1080/15534510.2013.8
69252?scroll=top&needAccess=true

Santamaria, J and Rosenbaum, D. (2011).  Etiquette and Effort: Holding 
Doors for Others. Retrieved from 
http://www.jstor.org.mutex.gmu.edu/stable/pdf/25835420.pdf

    TransSafety Inc. (1997).  Study Compares Older and Younger Pedestrian 
Walking Speeds. Retrieved from              
  http://www.usroads.com/journals/p/rej/9710/re971001.htm
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The Effect of Culture on the Concept of Beauty
 Satreen Hendi
The concept of beauty changes through different areas of the world, but there is a purpose 
behind every definition of beauty and how much the concept differs between cultures. This 
study measures how women from ten different countries describe themselves and their 
satisfaction with themselves, how they compare themselves to other women, and what 
aspects of life, including the media, affect their concepts. Various databases and work by 
doctors and professors were analyzed and compared to determine trends in different 
subgroups. In almost every numerical set of data, the only repeated outliers came from 
Japan. Other than this, the points typically clustered in the same general area. If individuals 
are accustomed to a specific view of the concept of beauty, like that of culture and media, 
then they are more likely to believe that concept as well. Comparing the statistical data to the 
work by doctors and professors, it was found that those of Asian descent have the least 
representation of their own people in the media, and their data resulted in the lowest 
percentages regarding self-descriptors and comparison to other women, Ironically, they were 
also the least likely to say media and society sets too high of expectations. Further research 
would include more research focusing more on Asian culture, society, and media to gain a 
better understanding of what other factors could have influenced the results. 

N., Dr., Orbach, S., Dr., Scott, J., Dr., & D’Agostino, H. (2004, September). The Real Truth 
About Beauty: A Global Report. Retrieved November 17, 2017, from 
http://www.clubofamsterdam.com/contentarticles/52%20Beauty/dove_white_paper_final.pdf

 

DeCort, A. (2009). THE IDEAL OF FEMALE BEAUTY IN TWO DIFFERENT CULTURES: 
Socio-Cultural Analysis of Belgian and Malaysian Print Advertisements1. Retrieved 
December 8, 2017, from http://www.novitasroyal.org/Vol_3_2/de_cort.pdf

 

Chan, K. and Cheng, Y. (2012). Portrayal of females in magazine advertisements in Hong 
Kong. Repository.hkbu.edu.hk. Retrieved November 22, 2017, from 
https://repository.hkbu.edu.hk/cgi/viewcontent.cgi?article=1039&context=coms_ja

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



206X12
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Implementation of Operant Conditioning on Red Harvester Ants to Teach the 
Concept of Zero
 Carlos Justo-Jaume

            Currently, humans and primates are the only organisms possessing the ability to 
comprehend the concept of zero. This is because zero is a complicated concept involving an 
understanding of the quantity of nothing in addition to understanding a number exists 
symbolizing the absence of something. This research endeavored to determine whether red 
harvester ants could understand the concept of zero through operant conditioning. Within a 
testing chamber, ants were given a choice of two different sides, one containing three blocks, 
the other five blocks. Sugar water was placed behind the least number of blocks. Every four 
days, a block was removed from each side until one side contained zero blocks, the other 
two. During trials consisting of zero blocks and two blocks, no sugar water was used to 
determine whether ants associated sugar water with the side with the less amount of blocks. 

            Statistical analysis indicated the null hypothesis, that ants would not learn to identify 
and learn the concept of zero through operant conditioning, was supported. While the number 
of ants choosing less blocks compared to more blocks was not statistically significant, as 
testing time progressed, more ants chose a side than not choosing a side, which led ants to 
the path of learning the concept of zero. A possible explanation is that ants do not have 
mental capabilities for learning the concept of zero. Continued research into what other 
organisms have the capacity to understand zero would increase possibilities for explanation 
regarding organismal intelligence and brain development.  

 

 

Bos, N. and P. D'Ettorre (2012, March 02). Recognition of Social Identity in Ants. Retrieved 
November 17, 2017, from https://www.frontiersin.org/articles/10.3389/fpsyg.2012.00083/full

Freudenrich, P. C. and R. Boyd (2001, June 06). How Your Brain Works. Retrieved October 
19, 2017, from   https://science.howstuffworks.com/life/inside-the-mind/human-
brain/brain.htm

Goldman, Jason G. (2012, December 13). What Is Operant Conditioning? (and How Does It 
Explain Driving Dogs?) Retrieved  October 19, 2017, from 
https://blogs.scientificamerican.com/thoughtful-animal/what-is-operant-conditioning-and-how-
does-  it-explain-driving-dogs/
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The Effect of Brain Teaser App Difficulty on Reaction Time
 Srivasthav Kundala

Reaction time (RT) is a way of measuring the time between stimulus and an action caused by 
the stimulus. One way to measure RT is to record the time needed for a person to react 
accordingly to the stimulus. Many factors can affect reaction including age, gender, mental 
wellness, and whether the stimulus is auditory or visual. When reacting to stimulus, the 
impulses travel from the eye through the optic nerve to the brain, where it is then sent to the 
motor cortex. The brain then sends a signal to the motor neurons in the muscles, telling to 
press the button. As age increases, the fatty acid that forms the myelin sheath begins to 
break down causing the signals to travel slower. In this experiment, 20 people will attempt 
both difficulties of the teaser, easy and hard, and the app will automatically record the time 
needed for the person to react accurately to the stimulus. This experiment is testing the visual 
reaction time using brain teasers. The “easy” difficulty is where a color is given and a person 
must react to the stimulus by clicking on the correct colored circle. The “hard” difficulty adds 
the aspect of confusion where a random color text is inside the colored circle. The average 
time difference between the difficulties is being tested. Data is still being collected.

Jain, A., Bansal, R., Kumar, A., & Singh, K. (2015). Retrieved February 22, 2018, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456887/

Dean, H. L., Martí, D., Tsui, E., Rinzel, J., & Pesaran, B. (2011, February 16). 
Reaction Time Correlations during Eye–Hand Coordination: Behavior and Modeling. 
Retrieved February 22, 2018, from http://www.jneurosci.org/content/31/7/2399.short

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456887/
http://www.jneurosci.org/content/31/7/2399.short


208T11
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Cell Phone Use on Reaction Times and Cognitive Flexibility
 Gabriel Bernart-Shenk, Kaylin Lear
Cell phone use affects one’s ability to respond appropriately to stimuli. However, it is 
uncertain if reaction times and cognitive flexibility are able to recover after intervals 
of no cell phone use. This experiment was conducted to show the effects of cell 
phone use and the ability to repair reaction times and cognitive flexibility. After weeks 
of testing, by taking an average of the data, the results showed that before cell 
phone use the reaction time was 0.33 seconds, after 10 minutes of cell phone use 
the reaction time was 0.34 seconds after 5 and 10 minutes of no cell phone use the 
reaction time was 0.31 seconds, and after 15 minutes of no cell phone use the 
reaction time was 0.30 seconds. The average results of the stroop color-word test 
showed that before cell phone use participants were answering 19.6 out of 20 cards 
correctly, after 10 minutes of cell phone use the average was 16.8, and after 15 
minute returned to the average of 19.6 The results conclude that cell phone use does 
negatively affect reaction times and cognitive flexibility. However, after 15 minutes of 
no cell phone use, reaction times and cognitive flexibility recover, equaling or even 
rivaling the results before cell phone use was permitted. Data is still being collected. 
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Cricket Memory
 Connor DeJarnette, Amber Lin

Memory is the sum total of what we remember, and gives us the capability to learn and adapt 
from previous experiences. Crickets are known to locate their food using landmarks but not to 
specific lighting cues. We tested the ability of crickets, when they are both nymphs and 
adults, to use surrounding visual cues (flashing ultraviolet lights) to understand when their 
food will be given to them. This project is testing the response both the adult crickets and the 
nymphs have when they are exposed to ultraviolet light and to see if they retain this memory.  
  

For our project, we are going to have a group of crickets that will be exposed 
to bright, ultraviolet flashing lights when food is presented. Another group of 
crickets will only be exposed to the bright, colored lights when they are adults, 
and a control group that will experience no light. We will need to have at least 
15 crickets (5 in each group), three clear plastic containers, water and food, 
three cardboard boxes to cover the crickets, and a constant bright colored 
light. 

Matsumoto, Y., Noji, S., & Mizunami, M. (2003). Time Course of Protein Synthesis-
Dependent Phase of Olfactory Memory in the Cricket Gryllus bimaculatus. Zoological 
Science, 20(4), 409-416. doi:10.2108/zsj.20.409

Matsumoto, Y. & Mizunami, M. J Comp Physiol A (2002) 188: 295. https://doi-
org.mutex.gmu.edu/10.1007/s00359-002-0303-0

Mangan, M. & Webb, B. Biol Cybern (2009) 101: 307. https://doi-
org.mutex.gmu.edu/10.1007/s00422-009-0338-1

Mizunami, Makoto, and Yukihisa Matsumoto. “Learning and Memory.” SpringerLink, 
Springer, Tokyo, 1 Jan. 1970, link.springer.com/chapter/10.1007%2F978-4-431-56478-2_9.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://doi-org.mutex.gmu.edu/10.1007/s00359-002-0303-0
https://doi-org.mutex.gmu.edu/10.1007/s00359-002-0303-0


210X12
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of the Menstrual Cycle on Female Stress Response
 Angel Njoku

The menstrual cycle can be broken up into 3 distinct phases: the menstrual 
period, the follicular phase, and the luteal phase. Throughout these phases, 
hormones such as estrogen and progesterone fluctuate, which is believed to 
cause changes in a woman’s mental state. The purpose of this study is to 
determine which phase in the menstrual cycle has the greatest effect on the 
female stress level. It is hypothesized that the luteal phase will have the most 
heightened reaction to stress. The luteal phase, the last 14 days of the 
menstrual cycle, is where estrogen levels are most volatile; this fluctuation is 
what can correlate to heightened stress symptoms. In order to gather data, 
participants were asked to fill out an online Google survey, responding to 
questions about the first day of their previous menstrual cycle, regularity, and 
various questions as indicators of current stress or lack thereof, on a scale 
from 1 to 5. These scores were then totaled to produce a scale from 5 to 25, 
with 5 being an indication of a high stress level. Results from the survey 
indicated that the luteal phase produced the highest level of stress according 
to a comparison of the median scores from each phase, thus supporting the 
hypothesis. Future research on the relationship between the menstrual cycle 
and mental health could utilize more advanced technology to look at the brain 
itself, which would be objective, versus a survey, which is subjective.  

Douma, S. L., Husband, C., Oʼdonnell, M. E., Barwin, B. N., & Woodend, A. K. (2005). 
Estrogen-related Mood Disorders: Reproductive Life Cycle Factors. Advances in Nursing 
Science, 28(4), 364-375. doi:10.1097/00012272-200510000-00008 

Cockerill, I. M., Wormington, J. A., & Nevill, A. M. (1994). Menstrual-cycle effects on mood 
and perceptual-motor performance. Journal of Psychosomatic Research, 38(7), 763-771. 
doi:10.1016/0022-3999(94)90029-9 

Epting, L. K., & Overman, W. H. (1998). Sex-sensitive tasks in men and women: A search for 
performance fluctuations across the menstrual cycle. Behavioral Neuroscience, 112(6), 1304-
1317. doi:10.1037/0735-7044.112.6.1304
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The Effect of Blue Light Exposure Versus Warm Light (“Night Shift”) Exposure on the 
Quality of Sleep in Persons Aged 16 Years and Older
 Gino Abad, Payton Pruss

Mobile phones from the newest generation enable people to communicate and connect to 
virtual networks instantaneously from anywhere globally, which is enabled by the user's 
computer and internet connection features. With this growing amount of cellular use in day to 
day life, the ramifications of this constant exposure to strong blue lights, especially with the 
circadian rhythms, are often overlooked. Commonly used now is the “Night Shift” mode on a 
cellular device, which came out upon the arrival of the iPhone iOS 9.3 update. According to 
the Apple website, “Night Shift uses your iOS device’s clock and geolocation to determine 
when it’s sunset in your location, then it automatically shifts the colors in your display to the 
warmer end of the spectrum and may even help you get a better night’s sleep.” With more 
recent updates, consumers may engage Night Shift whenever is most opportune to them. 
The idea behind it is that the warmer colors, which have longer wavelengths and less energy 
will allow your circadian rhythms to sync and allow for the mind to unwind and sustain a 
natural sleep-wake cycle even when exposed to digital blue light through everyday use. The 
heart rate and sensitive motion detectors on a Garmin Vivofit coupled with the Connect apps 
graphs and information that detail each how each hour of their rest was spent in light, deep, 
and awake sleep stages. The proposed hypothesis is that the exposure of the “Night Shift” 
mode on a person's cellular device will allow for a more regulated sleep cycle in comparison 
to blue light exposure. This experiment is designed to view the effect of blue light exposure 
versus warm light exposure (“Night Shift”) on the quality of sleep in people aged 16 years old 
and over. Participants are asked to wear their wrist-worn device for a span of four nights, 
being assigned to either exposure to blue light the first for two nights, followed by two nights 
of warm light exposure, or vice versa, an hour before going to bed. 

Nasca, T. R., & Goldberg, R., M.D. (2017). The Importance of Sleep and Understanding 
Sleep Stages. Retrieved January 19, 2018, from https://www.sleephealth.org/sleep-
health/importance-of-sleep-understanding-sleep-stages/ 

LeGates, T., Fernandez, D., & Hattar, S. (2014, July). Light as a central modulator of 
circadian rhythms, sleep and affect. Retrieved October 13, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4254760/ 

Beattie, Z., Oyang, Y., Statan, A., Ghoreyshi, A., Pantelopoulos, A., Russell, A., & Heneghan, 
C. (2017). Estimation of sleep stages in a healthy adult population from optical 
plethysmography and accelerometer signals. Institute of Physics and Engineering in 
Medicine. doi:10.1088/1361-6579/aa9047

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



212T12
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Testing Mentality on Test Results
 Sarah Pearsall, Anne Seekford

The purpose of this experiment is to determine whether incentives affect test scores in high 
school students. In this project, students are required to take two tests, one with high stakes 
and another with low stakes. The experiment is being conducted in a high school, students 
are given two tests, one with low stakes, the other with high stakes. There are about 100 
students in this experiment. About a third of students are given the incentive. The 
independent variable is the stake regarding the test, high and low. The dependant variable is 
the test scores. The teacher administers the test and uses a grading application to score the 
tests.

The results show that both the high stakes and low stakes test, the students scored higher 
with the incentive. The average of students high stakes without incentive test was a 68.138% 
while with incentives, students scored a 70.538%. Similarly, the average of students low 
stakes without incentive test was a 42.571% and the students scored a slightly higher 
42.692%. In conclusion, our hypothesis, students will achieve higher test scores when 
rewarded an incentive, was supported by this data. 

Further research can be conducted to solidify the results and to test variations of the 
experiment. Another study to be conducted is the effect of testing environments on the 
students’ test scores. This can then contribute to the study of mentalities in testing 
environments.

Blain (1998, April 22). The effect of Familiar and Novel Testing Environments on the 
Gross Motor Function Measure Scores of Developmentally Normal Children 17-37 Months 
Old Retrieved October 5, 2017, from http://scholarworks.gvsu.edu/cgi/viewcontent.cgi?
article=1390&amp;context=these

Kiger, D. M. (2005, May). The Effect of Group Test-Taking Environment 
on StandardizedAchievement Test Scores: A Randomized Block Field Trial. Retrieved 
October 5, 2017, from https://www.jstor.org/stable/41064613?
seq=1#page_scan_tab_contents

Shanmohammad. Students; coping with Stress at high school level particularly at 11th & 12th 
grade. (2011,December 27). Retrieved October 13, 2017, 
from http://www.sciencedirect.com/science/article/pii/S1877042811019033
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The Effect of Different Desensitization Senses on curing Post-Traumatic Stress 
Disorder in Fruit Flies
 Kelly Grantz, Samantha Solomon
We are doing this project because we want to see how desensitization works 
in fruit flies so that we can apply it to possible cures for Post Traumatic Stress 
Disorder (PTSD) in humans. We are trying to solve which sense is 
desensitized the fastest in fruit flies. To carry out this experiment we will split 
the fruit flies into three categories; the control group who will have no 
stimulus, the group that will be desensitized to sound, and the group that will 
be desensitized to light. The independent variable is the stimulus that we will 
be exposing them to (nothing, a loud sound, and a shadow.) After expose it to 
them, we will drop them, repeating this five times for each group to ensure 
that they associate the stimulus with the drop. We will continue to expose 
them to their designated stimulus until they become desensitized to it, 
counting how many times it takes (the dependent variable). We will know they 
are desensitized when they return to their food, as they leave it when they’re 
afraid. We will repeat the same steps to new sets of flies 12 times per 
category. Our results will show us how many times we needed to expose 
each group to their stimulus before they became desensitized per trial. We 
will show this using a histogram for each of the three categories. Using the 
results we will conclude which sense is easiest to desensitize, and discuss 
how we can apply that to humans. 

Abrams, T.  (2016). Validating administrative records in post-traumatic stress 
disorder. International Journal of Methods in Psychiatric Research, 25(1): 22-
32.

Agras, W. (1967). Transfer during systematic desensitization therapy. 
Behaviour Research and Therapy, 5(3), 193-199. doi:10.1016/0005-7967
(67)90034-4

Anderson, D. (2014, March 27). A Framework for Studying Emotions across 
Species. Retrieved November 20, 2017, from 
http://www.sciencedirect.com/science/article/pii/S009286741400292X

Levi, O. (2016). Cognitive-Behavioral Therapy and Psychodynamic 
Psychotherapy in the Treatment of Combat-Related PTSD: A Comparative 
Effectiveness Study. Clinical Psychology and Psychotherapy. (23), 298-307. 
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Investigating the Effect of a Cyclical Caffeine Treatment on Reducing the Cognitive 
Deficits Presented by Attention Deficit Hyperactive Disorder (ADHD)
 Rhea Tanamala
Attention Deficit Hyperactivity Disorder (ADHD) is a neurological disorder that 
results in having difficulty paying attention and learning new information. 
Studies have found that caffeine mimics amphetamine to provide cognitive 
benefits, especially helpful for adults with ADHD. The experiment will 
determine if the cognitive benefits provided by caffeine will have a significant 
role in combatting the cognitive deficits present in ADHD.  Various weekly 
cyclical caffeine treatment schedules will be tested on both the wild type fly 
strain (Canton S.) and the ADHD fly model (Radish1) to determine their 
effectiveness in improving memory. An Aversive Phototaxic Suppression 
Assay is used to test the flies’ memory by teaching them a negative 
association they must remember, both prior to and after the treatment to see 
the overall change in behavior. After comparing the data from the treatments 
with and without caffeine, data suggests that the flies’ have a better memory 
of the association they learned with the administration of caffeine. Caffeine 
was administered on alternating days throughout the week, and data showed 
a significant improvement in both fly strains’ memory before and after the 
treatment. This suggests that the post-learning consumption of caffeine helps 
inhibit the cognitive deficits presented by ADHD. 

Ali, O. Y., Escala, W., Ruan, K., and Zhai, R. G. (2011). Assaying Locomotor, Learning, and 
Memory Deficits in Drosophila Models of Neurodegeneration. Journal of 
Visualized Experiments: JoVE, (49), 2504. Advance online publication. 
http://doi.org/10.3791/2504.

Borota, D., Murray, E., Keceli, G., Chang, A., Watabe, M. J., Ly, M., Toscano, P. J., & Yassa, 
A. M. (2014).  Post-study caffeine administration enhances memory consolidation in humans. 
Nature Neuroscience, 17(2), 201-203, doi: 10.1038/nn.3623.

Swinderen, Bruno van., and Brembs, Bjorn. (2010). Attention-like Deficit and Hyperactivity in 
Drosophila Memory Mutant. Journal of Neuroscience 30(3), 1003-1004.
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Factors Affecting Choice Blindness
 Arvinn Gandi, Daniel Valerio Montero

The psychological field has a good understanding of what choice blindness is and how it 
relates to changes in sensory input; previous testing shows around 60 percent of test subjects 
fail to notice inconsistencies with their decisions between two options.  It is unknown, 
however why some people notice and some remain unaware.  Our experiment will determine 
whether outside factors like sleep behavior, workload, and knowledge of choice blindness, as 
well as the level of intrapersonal awareness (one’s awareness of personal emotions, choices, 
motivations, etc...) affect choice blindness.  We proposed that intrapersonal awareness would 
greatly affect choice blindness, since someone with a higher level should recognize what their 
choices would be.

 Volunteers completed a survey that asked them about their sleep behavior, workload, and 
previous knowledge.  Intrapersonal awareness was measured with the Myers-Briggs 
Personality Types, volunteers were asked to decide which personality type they are, and it 
was compared with the actual Myers Briggs test results.  The choice blindness test asked 
volunteers to choose between two faces which one they believed is more attractive, and three 
out of those ten questions switched answers when asking them to confirm their choice.  

Preliminary results were similar to previous findings, with half not noticing changes, 33 
percent noticing all, and 17 percent noticing one change.  However, there seems to be little to 
no correlation between workload or sleep and choice blindness results.  Results were also 
inconsistent in regards to intrapersonal awareness.  Data continues to be collected, but 
current findings show proposed factors do not play a significant role in determining choice 
blindness results.  

Johansson, Peter, et al. “From Change Blindness to Choice Blindness.” Psychologia, vol. 51, 
2008, pp.142–155.

Hall L, Johansson, Strandberg T (2012) Lifting the Veil of Morality: Choice Blindness and 
Attitude Reversals on a Self-Transforming Survey.  PLoS ONE 7(9): e45457. 
https://doi.org/10.1371/journal.pone.0045457

The Intrapersonal and Interpersonal Dimensions of Emotional Intelligence (EQ). (n.d.). 
Retrieved October 31, 2017 from https://minnaar-cc.com/emotionalintelligence3.php
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The Effect of Full Spectrum Light on Cognitive Processing
 Ashley Guardado Ayala, Yassy Zelaya Amaya
As mental health has become a prevailing issue, a variety of light therapy sources have 
become available for dealing with mental issues. The alternative hypothesis is that if a 
classroom has full spectrum light, then they will process information faster on the Stroop test. 
Fifty subjects, ranging from 14 to 18 years of age, chosen at random, were placed in a room 
exposed to full spectrum lights and another with florescent lights for a 90-minute period over 
the course of two days. After the two days in each location, the subjects were given the 
Stroop test to assess the subjects overall cognitive processing in where the scores were then 
juxtaposed. The mean is 16.779 seconds for word set 1 and 26.791 seconds for word set 2. 
The mode is 16.044 seconds for word set 1 and 20.516 seconds for word set 2 in the location 
with florescent lights. The mean was 14.449 seconds for word set 1 and 24.747 for word set 
2. The mode is 15.82 seconds for word set 1 and 31.038 seconds for word set 2 in the 
location with full spectrum lights. The alternative hypothesis was supported because the p 
value is <0.0001, and considered extremely significant. The type of light greatly influenced 
the subjects cognitive processing. Further research could explore the emotional impacts that 
full spectrum light provides for high school students along with health problems such as 
headaches that occur in school. 

B, D. (2015, March 18). Full Spectrum Lamp Buyers Guide . Retrieved from Lamps USA: 
https://www.lampsusa.com/blogs/buyers-guides/14014581-full-spectrum-lamp-buyers-guide

 

Farnsworth, B. (2016, October 25). The Stroop Effect- How it works . Retrieved from imotions 
: https://imotions.com/blog/the-stroop-effect/

 

Light Therapy Products . (2017). seasonal affective disorder information. Retrieved from light 
therapy products : http://www.lighttherapyproducts.com/pages/seasonal-affective-disorder-
sad-information.html
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Questionnaire Based on the Behavior of Cheating in High School
 Morgan Rodriguez Miller, Autumn Zipfel
A survey was constructed based on the Genereux and McLeod journal, 
Circumstances Surrounding Cheating and was given to participants 18 years 
of age. The survey was organized to keep participants anonymous to ensure 
confidentiality. The main purpose was to analyze the behavior of the high 
school students on the aspects of cheating and comparing the results to the 
journal. The Genereux and McLeod journal surveyed college students at a 
university, while this study surveyed students at Briar Woods High School. 
The surveyed was created using the guidelines found on the journal and was 
posted onto Google forms, an online survey maker. The link to the survey was 
distributed and the consent form was signed by each participant.  Most 
people tend to believe students cheat for the wrong reasons, but it is not 
always the case. So why do students cheat and does their environment play a 
factor? Students desire to do well academically and could resort of making 
decisions that violate the Honor Code. The survey was able to capture the 
reasons behind cheating, such as the overall long-term effects of their grades, 
family values, outside activities, and procrastination of school work. The data 
collected reflects a wide range of reasons for cheating. To receive an 
accurate data, we will continue to survey students, although fifteen is the 
minimum amount required to successfully match the Genereux and McLeod 
experiment. Looking at the results we currently have, there are patterns, 
where participants are more drawn to one answer than the others. 

Genereux, R. L., & McLeod, B. A. (n.d.). Circumstances surrounding cheating: 
A questionnaire study of college students. Retrieved October 30, 2017, from 
https://link.springer.com/article/10.1007/BF02208251?no-access=true 

Ethic Principles for Psychological Experiments: Ethic Principles of 
Psychologists and the Code of Conduct. (2003, June 01). Retrieved 
September 20, 2017, from http://www.apa.org/ethics/code/ 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Stimulating Ketosis via Glucagon Ingestion as a Treatment for Obesity
 Katie Cox
The increasing prevalence of obesity in America presents complex public health issues. 
 Health risks associated with obesity include heart disease, stroke, type 2 diabetes, high 
blood pressure, and breathing problems.  Studies to reduce obesity rates to acceptable levels 
over time by reducing weight in overweight and obese people have demonstrated that our 
ability to produce and maintain substantial weight loss is not good.  During the metabolic 
state of ketosis, the body breaks down body fat for energy in response to insufficient glucose 
levels, producing ketones. Ketosis naturally occurs during fasting and lactation. Catalyzation 
of the inception of ketosis by using glucagon to mimic the effects of fasting would direct the 
body into a fat-burning state and lead to an overall reduction in body fat percentage. 
 Glucagon acts as a counter-regulatory hormone to insulin, promoting glycogenolysis, 
gluconeogenesis, and ketogenesis, signaled by an elevation of D-b-hydroxybutyrate and 
acetoacetate levels.  This study seeks to access an alternative mechanism of entering into 
the state of ketosis in order to circumvent the 16-hour fasting window or dietary restrictions.  
Using C. elegans as a model organism, trials for various levels of glucagon concentrations 
were performed, in which the C. elegans fed from solutions of glucagon over a time span of 
12 days.  Urinalysis using reagent strips were used to test for the presence of ketone bodies 
in each group of worms.  Finding a correlation between glucagon concentration and amount 
of ketone bodies produced indicates an entrance into the metabolic state of ketosis, and a P-
value of 0.0247 validates glucagon ingestion as an alternative method of inducing a fat-
burning state.  Capitalizing on the potential of catalyzation of ketosis may mitigate the 
prevalence of obesity, improving health conditions and overall quality of life globally. 

Dashti, H. M., Mathew, T. C., Hussein, T., Asfar, S. K., Behbahani, A., Khoursheed, M. A., . . 
. Al-Zaid, N. S. (2004). Long-term effects of a ketogenic diet in obese patients. Retrieved 
February 26, 2018, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2716748

Gallo, M., & Riddle, D. L. (2010, February 10). Regulation of metabolism in Caenorhabditis 
elegans longevity. Retrieved February 26, 2018, from 
https://jbiol.biomedcentral.com/articles/10.1186/jbiol215

Kosinski, C., & Jornayvaz, F. R. (2017, May). Effects of Ketogenic Diets on 
Cardiovascular Risk Factors: Evidence from Animal and Human Studies. 
Retrieved February 26, 2018, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5452247/
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Discovering the Efficacy of Antacids
 Yasaswini Iyer
Gastric ulcers are generally caused by an imbalance between aggressive 
factors (i.e., gastric acid, pepsin and secretion of gastrin) and protective factors (i.e., 
bicarbonate ion, mucus productivity and mucus secretion). Chronic gastritis appears to be 
generated from the over-secretion of gastric juices. The inhibition of acid secretion is believed 
to be the most important factor for treating gastric ulcers and gastritis. This experiment 
examines the effectiveness of antacids, specifically with respect to the gastric 
mucosal barrier. Consuming food triggers enzymatic reactions that alter pH 
creating both internal and external irritation. Techniques were employed that 
verified the efficiency of antacids in stabilizing the pH and preventing irritation 
of the stomach lining. Worms excrete a film similar to the mucus lining of the 
human stomach. In the first examination, the neutralization efficacy of 
commercial antacids with compared to the pure chemical compounds defined 
by the label on the product as its active ingredient. Secondly, an analyze of 
the effects of antacids on mucus production by worms in revealing insights on 
the treatment of ulcers. Further experimentation and data gathering is in 
process.

“Antacids and Acid Reducers: OTC Relief for Heartburn and Acid Reflux.” Familydoctor, 
familydoctor.org/antacids-and-acid-reducers-otc-relief-for-heartburn-and-acid-reflux/.

The Editors of Encyclopædia Britannica. “PH.” Encyclopædia Britannica, Encyclopædia 
Britannica, Inc., 25 Jan. 2018, www.britannica.com/science/pH.

“What Is an Ulcer.” WebMD, www.webmd.com/skin-problems-and-
treatments/what-is-an-ulcer.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Effect of Vitamin B1 on Ethanol Degradation
 Ketaki Kulkarni
Alcohol Dehydrogenase (ADH) is a fast acting enzyme that metabolizes alcohol in the liver. 
This process creates toxic levels of an enzymatic byproduct that can accumulate. It has been 
a common practice to administer Vitamin B1 to individuals with high levels of alcohol and the 
byproduct. The reasoning is that Vitamin B1 resupplies the thymine needed in the liver which 
is effected by the toxic byproduct. To determine whether Vitamin B1 is being reacted on by 
ADH which would limit the production of the byproduct, a competition assay was performed. 
Using baker’s yeast as a source of ADH, various quantities of Vitamin B1 were tested versus 
a constant quantity of ethanol in the colorimetric assay. Each reaction was measured with a 
spectrophotometer at two wavelengths, one to ensure testing conditions were optimal. The 
other wavelength demonstrated the activity of the enzyme. The absorbance value for the 
largest quantity of Vitamin B1 (with ethanol) was 0.80 as compared to ethanol alone 
absorbance of 1.13. The data indicates there is competition between Vitamin B1 and ethanol. 
As the amount of Vitamin B1 decreased, the absorbance value increased indicating less 
impact from the Vitamin B1. Other vitamins have been shown to be beneficial to the liver 
health during alcohol exposure and further studies could include those vitamins with alcohol 
dehydrogenase enzymatic pathways. 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Fighting Cancer & Infections: Developing a Unique Medical-Grade Honey Which 
Maximizes Glucose Oxidase Activity
 Zhiyuan Li, Rohan Parikh

Glucose oxidase (GOX) is an enzyme in honey that catalyzes hydrogen peroxide, giving 
honey potential as a low-cost medical dressing, natural anticancer agent, and honeybee 
protectant against infections. Honeys that produce hydrogen peroxide can be classified into 
two categories: monofloral, in which one type of pollen is predominantly used to make the 
honey, and polyfloral, in which more than one type of pollen is used. However, hydrogen 
peroxide inhibitors in honey, including catalase and methylglyoxal (MGO), interfere with GOX 
activity. Thus, the purpose of this research is to investigate reasons for variations in GOX 
activity across honeys by comparing the effects of hydrogen-peroxide inhibitors on the GOX 
activity in polyfloral and monofloral honeys. The GOX activity of these honeys will be 
determined by testing hydrogen peroxide concentration in control and experimental groups, 
in which catalase, MGO, or both are inhibited. Data collection is ongoing; preliminary results 
show that blueberry honey is significantly less than the Pennsylvanian polyfloral honey (p is 
less than 0.05), and that the clover honey is significantly less than both polyfloral honeys 
tested. When the monofloral and polyfloral honeys were combined and statistically 
compared, the polyfloral honeys were significantly greater than their monofloral 
counterparts. This data supports the hypothesis that polyfloral honeys have higher levels of 
GOX activity due to greater pollen diversity in the honey. Thus, the GOX activity of polyfloral 
honeys may provide greater antibacterial activity and medicinal uses for wound application in 
diabetic patients compared to non-peroxidase monofloral honeys.

Erler, S., Denner, A., Bobiș, O., Forsgren, E., & Moritz, R. F. A. (2014). Diversity of honey 
stores and their impact on pathogenic bacteria of the honeybee, Apis mellifera. Ecology and 
Evolution, 20(4), 3960-3967. http://doi.org/10.1002/ece3.1252

Higuchi, Y., Shoin, S., & Matsukawa, S. (1991). Enhancement of the antitumor effect of 
glucose oxidase by combined administration of hydrogen peroxide decomposition inhibitors 
together with an oxygenated fluorocarbon. Japanese Journal of Cancer Research, 82, 942-
949.

Mandal, M. D. & Mandal, S. (2011). Honey: its medicinal property and antibacterial activity. 
Asian Pacific Journal of Tropical Biomedicine, 1 (2), 154-160. doi: 10.1016/S2221-1691
(11)60016-6.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Comparing the Effects of Eicosapentaenoic Acid and Arachidonic Acid on CL2006 C. 
elegans Disease Progressions
 Mpeh Ntantang

With increasing prevalence, Alzheimer’s disease (AD) is the 6th leading cause of death in the 
United States, whose risk increases by age, hereditary, lifestyle, and medical conditions. 
While there are no established preventative treatments for AD, many studies have observed 
a correlation between higher intake of omega-3 and lowered risk of dementia. Omega-6, 
although less extensively studied, also demonstrates potential in lowering risk of AD. The 
purpose of the experiment was to compare the effects of fatty acids on CL2006 C. elegans 
disease progressions.

Comparing omega-3, omega-6, and control groups will help determine which treatment is 
most protective against AD. The independent variable was the type of fatty acid, and the 
dependent variable was the paralysis rate. The control had no added supplement. 
Eicosapentaenoic acid (omega-3) and arachidonic acid (omega-6) were each extracted onto 
separate NGM plates. The temperature was upshifted to induce the paralysis phenotype. 
Then, a paralysis assay was implemented over an 8-hour period by counting the number of 
mobile CL2006 C. elegans at each time point. Omega-3 was most protective against AD, with 
a mean of 80.6% of non-paralyzed CL2006 C. elegans. Omega-6 and the control group had 
means of 63.2% and 60.2%, respectively. The calculated P-value of 0.4910 supports the null 
hypothesis that omega-3 and omega-6 fatty acids will not have significantly different effects 
on disease progressions. Being that the omega-6 group experienced slightly slower disease 
progression than the control group, further research can be done to observe arachidonic 
acid’s underlying mechanisms in AD progression

Arachidonic acid in Alzheimers disease. (n.d.). Retrieved February 26, 2018, from 
http://www.jneurology.com/articles/arachidonic-acid-in-alzheimers-disease.html

Phillips, M. A. (2010). Omega-3 fatty acids, cognitive impairment and Alzheimer’s disease. 
219-238. Retrieved February 26, 2018, from https://www-cambridge-
org.mutex.gmu.edu/core/services/aop-cambridge-
core/content/view/18F6133E1041EC6C7DCC32BFC2556ADF/S0959259810000195a.pdf/o
mega3_fatty_acids_cognitive_impairment_and_alzheimers_disease.pdf.

Latest Alzheimer's Facts and Figures. (2016, March 29). Retrieved February 26, 2018, from 
https://m.alz.org/facts-and-figures.asp
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Epigenetic Effects of Vitamin K1 and Folic Acid on Alzheimer’s Disease in 
Transgenic Model of Caenorhabditis elegans
 Pranavi Pallinti, Nirzaree Raval

Alzheimer’s Disease (AD) is a major cause of dementia, a loss of cognitive functions. These 
symptoms are hypothesized to be caused by beta-amyloid plaques between neurons. 
Deficiencies in certain vitamins, like folic acid and vitamin K, are correlated with an increased 
chance of Alzheimer's disease. C. elegans is being used as a model organism for Alzheimer’s 
because the transgenic strain CL4176 exhibits plaques in its muscles, leading to paralysis 
after a temperature upshift. Vitamin K and folic acid reduce mortality due to Alzheimer’s 
disease in C. elegans by 90 %. This reduction may be caused by epigenetics, the inheritance 
of traits based on altered gene expression instead of changes in the genetic code. C. 
elegans have demonstrated epigenetic inheritance and can pass on epigenetically encoded 
traits for up to 14 generations. Vitamin K and folic acid are involved in biochemical pathways 
that play a role in Alzheimer's disease as well as epigenetic mechanisms such as DNA 
methylation and histone acetylation. This research investigates epigenetic mechanisms of 
Vitamin K and folic acid in the reduction of beta-amyloid plaques. The untreated progeny of 
the treated parental generation are expected to inherit the same epigenetic markers, leading 
to similarly decreased levels of beta-amyloid plaques as the treated parental generation. 
Preliminary data indicates F1 generations exhibit similar survival rates as treated parent 
generations. This research demonstrates that environmental factors such as diet and 
nutrition can impact gene expression not only in parent generation, but also subsequent 
generations to prevent diseases like AD.

Anderson, O. S., Sant, K. E., & Dolinoy, D. C. (2012). Nutrition and epigenetics: An interplay 
of dietary methyl donors, one-carbon metabolism, and DNA methylation. The Journal of 
Nutritional Biochemistry, 23(8), 853–859. http://doi.org/10.1016/j.jnutbio.2012.03.003

Dostal, V., & Link, C. D. (2010). Assaying &beta;-amyloid Toxicity using a Transgenic C. 
elegans Model. Journal of Visualized Experiments , (44). doi:10.3791/2252

Sanchez-Mut, J. V., & Gräff, J. (2015). Epigenetic alterations in Alzheimer’s disease. Frontiers 
in Behavioral Neuroscience, 9, 347. http://doi.org/10.3389/fnbeh.2015.00347
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Development of a DNA Test for Sarcocystis neurona
 Elsa Acosta
Equine Protozoal Myeloencephalitis (EPM) is caused by the common 
bacteria Sarcocystis neurona and causes severe neurological problems in 
horses, such as asymmetrical uncoordination and leaning (Dubey et al.). It is 
spread by hosts such as opossums and other small varmint common to rural 
areas. Testing and diagnosis of this disease is very difficult because the 
symptoms are similar to those of other neurological diseases (Gilmore). Tests 
for the bacteria are time consuming and expensive. Current modes of testing 
for the presence of S. neurona are Western blots and ELISA tests involving 
cerebrospinal fluid samples (Hoane et al.). However, EPM is often not 
diagnosed until postmortem (Interview with Bridgett McIntosh). The 18S 
ribosomal RNA gene is specific to S. neurona, thus making it an effective way 
to test for and isolate the bacterial genome among those of other bacteria 
(National Center for Biotechnology Information). The test developed through 
this project was made by using the 18S ribosomal RNA genetic sequence of 
S. neurona and attaching two primers. One primer is a probing primer which 
is complementary to the target DNA. It is also amine-modified which allows it 
to attach to the well.  The other primer was biotinylated and bound with 
streptavidin with horseradish peroxidase. This primer is also complementary 
to the target DNA. The amine-modified primer attaches to the S. neurona 
RNA genetic sequence, if the sequence is present. The biotinylated primer 
bound to the S. neurona RNA genetic sequence and caused a color change, 
indicating a positive test result (Abcam). A negative test result was shown by 
no color change. This method is more specific, simpler, more efficient, and 
less costly than current Western blot and ELISA test methods which often 
yield false positives. 

Corning Incorporated. (2013). Corning DNA-Bind Surface Application Guide [Digital image]. 
Retrieved November 3, 2017.

Dubey, J., Howe, D., Furr, M., Saville, W., Marsh, A., Reed, S., & Gregg, M. (2015, April 15). 
National Center for Biotechnology Information. An Update on Sarcocystis neurona Infections 
in Animals and Equine Protozoal Myeloencephalitis (EPM).Retrieved October 13, 2017, from 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4461864/

General Sandwich ELISA Protocol. (n.d.). Retrieved October 20, 2017, from 
https://www.thermofisher.com/us/en/home/references/protocols/cell-and-tissue-
analysis/elisa-protocol/general-elisa-protocol.html
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Establishing the Effect of Turmeric on the Memory of C. elegans using a Chemotaxis 
Assay
 Zohaa Ahmad

Alzheimer’s disease currently has no pinpointed causes nor cures, however 
turmeric, a bright yellow plant from the ginger family and native to South Asia, 
has recently been researched to serve as a preventative measure. The 
purpose of this study is to determine if turmeric can improve memory in both 
wild-type (N2,control)  and apl-1 mutant C. elegans through a chemotaxis 
assay to test associative learning based on the sense of smell..   Each strain 
of worms were fed either zero or twenty micromolar of turmeric in addition to 
E. coli and then put through a chemotaxis assay to see if associative learning 
could be maintained. 

Both the N2 and apl-1 mutant nematodes that were exposed to turmeric and 
not exposed were tested through the chemotaxis assay. A chemotaxis and 
learning index were calculated for both. For the control nematodes, results 
yielded no attraction towards the butanone with both negative chemotaxis 
and learning index results. However, apl-1 mutants that were exposed and 
not exposed to turmeric showed a tendency towards the butanone location. 
This concludes that the turmeric did not play a significant role in the assay

Further research can be done in the C. elegans with different means of 
testing memory in order to conclude if turmeric is indeed a preventative 
measure for Alzheimer’s disease. This experiment can be used as a 
preliminary experiment to determine the efficacy of C elegans tested with 
 turmeric as a preventative measure to inhibit Alzheimer’s disease.

Kauffman, A., Parsons, L., Stein, G., Wills, A., Kaletsky, R., & Murphy, C. (2011). C. elegans 
Positive Butanone Learning, Short-term, and Long-term Associative Memory Assays. Journal 
of Visualized Experiments,(49). doi:10.3791/2490

Mishra, S., & Palanivelu, K. (2008). The effect of curcumin (turmeric) on Alzheimer’s disease: 
An overview. Annals of Indian Academy of Neurology, 11(1), 13–19. 
http://doi.org/10.4103/0972-2327.40220

Porta-de-la-Riva, M., Fontrodona, L., Villanueva, A., & Cerón, J. (2012). Basic 
Caenorhabditis elegans Methods: Synchronization and Observation. Journal of Visualized 
Experiments : JoVE, (64), 4019. Advance online publication. http://doi.org/10.3791/4019
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Various Computer Tasks on Human Eyes’ Blink Rate
 Syed Ali

Nowadays, many people utilize computers excessively where they stare at the screen for a 
long time, which results in blinking less than what is required for the human eye. They 
complete various tasks on the computer, and each task can have a different impact on the 
blink rate. Research shows that a typical blink rate is considered to be 10 to 16 blinks/min 
and during computer use, it has been significantly reduced. It is expected that playing Agar.io 
would have the least amount of blink rate, because it is the most cognitive task from the other 
ones, causing the eyes to be focused on the screen, resulting in a decline in the blink rate. In 
this research, the blink rate of the subjects was collected who were asked to complete 
various tasks on the computer. Subjects, ages 13 and above, were collected from Heritage 
High School and were asked to read text on paper and were required to complete five 
different tasks, which were presented in different order to each subject on computer, such as 
reading a passage called “On D Street” by Myla Goldberg and answering multiple choice 
questions related to it, chatting with Pewdiebot, playing Agar.io, watching “Why Do We Get 
Nervous?” taken from AsapSCIENCE channel on Youtube, and watching “Kids Tell Dads the 
Worst Thing They've Ever Done” taken from Jimmy Kimmel Live channel on Youtube. 
Subjects were videotaped in order to record their blink rate. The data was then collected and 
analyzed. Current data collected presents a mean baseline blink rate of reading from the 
paper as11.33 blinks/min, reading from the computer at 19 blinks/min, chatting was 17 
blinks/min, playing Agar.io was 9.33 blinks/min, watching AsapScience video was 19.67 
blinks/min, and watching Jimmy Kimmel video was 14.33 blinks/min. To date, data suggests 
that playing Agar.io had the biggest effect on reduction of blink rate. Data collection is 
ongoing and once completed the overall results of the effect of various computer tasks on 
human eyes’ blink rate will be analyzed and presented.

Nosch, D. S., Foppa, C., Tóth, M., & Joos, R. E. (2015). Blink animation software to improve 
blinking and dry eye symptoms. Optometry and Vision Science : Official Publication of the 
American Academy of Optometry, 92(9), e310-e315. 
doi:http://dx.doi.org.mutex.gmu.edu/10.1097/OPX.0000000000000654 

Mauk, B. (2012, October 24). Why Do We Blink? Retrieved January 12, 2018, from 
https://www.livescience.com/32189-why-do-we-blink.html 

Sanjith, S., & Ramesh Kumar, P. (2011). Hazards of computer in human - A work related 
injury. I-Manager's Journal on Nursing, 1(2), 13-17. Retrieved from https://search-proquest-
com.mutex.gmu.edu/docview/1473907128? accountid=14541
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Using Direct Current Stimulation to Treat Parkinson's Disease at Different Stages 
using C. elegans as a Model Organism
 Kevin Amaya Roca, Erick Rivas

Transcranial Direct current stimulation (tDCS) of neurons has been gaining 
popularity over the past decades because of its capability to enhance cognitive 
skills, reverse behavioral deficits, and mitigate neural diseases. Parkinson’s disease 
(PD) is a neurological disorder known to be degenerative and causes instability and 
suppresses movement. In PD, dopaminergic neurons of the substantia nigra within 
the basal ganglia, are degenerated. The purpose of this project is to study the 
effects of DCS on advancement of PD using C. elegans PINK-1 strain as a PD model 
organism and strain N2 as the control. A DCS device was used to apply a three volt 
current for 5 minutes with a 3 minute recovery after. A swim-to-crawl assay was 
performed to reflect dopaminergic activity. Adult and juvenile C. elegans were 
assayed separately to study the effects of DCS on advancement of Parkinson’s.  

Results showed significant improvement in swim-to-crawl ability of adult PINK-1 C. 
elegans when treated with DCS (P less than 0.05, Dunn’s Multiple Comparisons test). 
N2 wild-type did not show significant differences as they were able to travel without 
stimulation. Data for juveniles are pending. Further research on neural stimulation 
treatment could provide a better understanding of how the DCS device enhances 
the functions of neurons to mitigate symptoms such as paralysis and hindered 
movement.

Eisenmann, D. M., (June 25, 2005), WormBook, ed. The C. elegans Research Community, WormBook, 
doi/10.1895/wormbook.1.7.1, http://www.wormbook.org. 

Coffman, B. A., Trumbo, M. C., & Clark, V. P. (2012). Enhancement of object detection with 
transcranial direct current stimulation is associated with increased attention. BMC Neuroscience, 13, 
108. http://dx.doi.org/10.1186/1471-2202-13-108

Brain & Spine Parkinson’s. (2016). Disease and treatments: The disease and what it is and what 
treatment options are available. Brain & Spine Foundation. Retrieved January 14, 2018 from 
https://www.brainandspine.org.uk/parkinsons-disease
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The Inhibition of Mold Growth on Bread
 Sujit Anumukonda

Mold is a type of fungus that grows on many food sources. It most quickly 
affects bread when it is stored in warm, damp places. I’ve chosen to do this 
experiment because over 24 million slices of bread are thrown away each 
year, and that is unacceptable. By finding a better way to store and preserve 
bread, the yearly wasted bread can be greatly reduced. By testing several 
different preservatives as well as storage methods and environments, I plan 
to achieve the most optimal storage method for bread. For the first trial, the 
bread was split up into three different groups: normal bread (control), bread 
with clove oil, and bread with a 25% increase in sugar. The loaves were 
baked, then cut into one inch thick slices, yielding a total of eight slices per 
type of bread. The bread slices were then placed into two different types of 
storage methods, wrapped in tin foil, and placed in Ziploc bags. The stored 
bread was then placed into two different environments, room temperature and 
refrigerator. The bread was then closely monitored every day, making note of 
when mold first appeared on the bread.

Due to this experiment still being in progress, there have been very few 
definite conclusions. At this time, only the 25% increase bread stored in foil 
and Ziploc bag, at room temperature has shown mold growth. The remaining 
bread is continuing to be monitored. The second trial will address several 
issues including equal sizes of loaves and more constant monitoring. There 
will also be a new variable: calcium propionate. These changes will provide 
more accurate, as well as a more real-world grasp at the topic at hand. 

Anderson, S. (2017, October 23). Basic Homemade Bread Recipe. Retrieved 
February 21, 2018, from https://www.tasteofhome.com/recipes/basic-
homemade-bread

Shereen Lehman, MS | Reviewed by Richard N. Fogoros, MD. (2017, May 
31). What Is Calcium Propionate and Is It Safe to Eat? Retrieved February 21, 
2018, from https://www.verywellfit.com/calcium-propionate-keeps-bread-and-
baked-goods-fresh-2506580

Tilden, E. (2017, April 24). Facts on Bread Mold. Retrieved February 21, 
2018, from https://sciencing.com/bread-mold-5811687.html
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The Epigenetic Effects Of Low-Level Environmental Hydrogen Peroxide in Drosophila
 Hisham Assana, Mackenzie Lenahan

Hydrogen peroxide (H2O2) is a low-temperature sterilant for medical equipment and 
airplane interiors, workstations, and entire rooms. It is vaporized and eliminates 
bacteria through its oxidative ability. Then it is broken down into oxygen and water. It 
could potentially have harmful effects on transgenerational epigenetic inheritance 
based on its potential to oxidize enzymes, molecules, and DNA. 

Its potential deleterious effects are being measured by observing its generational 
effect on lifespan using Drosophila. Drosophila were environmentally exposed to a 
0.22% concentration of H2O2 through strips of filter paper soaked in H2O2 or 
distilled water. They were divided into groups exposed for 0, 1, 3, and 4 generations. 
The groups’ lifespans were measured each generation. Flies were observed for the 
presence of mutations. Results are pending.

People are exposed to H2O2 residue from the sterilization process without enough 
research supporting the safety of low-level H2O2 exposure. Future research can 
look at the effects over several more generations and physical mutations in the flies, 
as the flies DNA could mutate with long term exposure. H2O2 is useful but the full 
health effects must be known before safely implementing it in places like hospitals 
and aircrafts.

STERIS. (2017, June 1). Hydrogen Peroxide Sterilization. Retrieved September 23, 2017, from 
https://www.steris.com/healthcare/healthcare_knowledge_center/june2017/hydrogen_pe 
roxide_sterilization.cfm 
 
Uses of Hydrogen Peroxide. (2013, November 04). Retrieved February 06, 2018, from  
https://ysjournal.com/uses-of-hydrogen-peroxide-2/

Daxinger, L., & Whitelaw, E. (2010). Transgenerational epigenetic inheritance: More questions than 
answers. Genome Research, 20(12), 1623–1628. http://doi.org/10.1101/gr.106138.110 
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The Absorption of Cobalamins as Active B12 in C. elegans as a Model for the Vegan 
Diet
 Jannat Baig

There are many misconceptions about the vegan lifestyle, although 
increasing plants in  ones diet can reduce carbon footprint. Many of the 
nutritional concerns regarding veganism revolve around protein, but the 
biggest concern of the vegan diet is actually microbe-produced vitamin B12. 
Vitamin B12 is important as a coenzyme in the body, particularly in cell 
differentiation and haematopoiesis, and there is debate regarding the 
presence of active B12 in a plant based diet. Vitamin B12 falls under a group 
of compounds known as corrinoids, and there are many subgroup 
cobalamins on the market of which are interest to vegans. An experiment will 
be set up to test the absorption of cobalamins and other natural 
supplementations as plant based forms of vitamin B12, and C. elegans will be 
used as a model due to their high biological needs for vitamin B12 similar to 
humans. It is hypothesized that cyanocobalamin will be the most effective 
means of supplementation in the maintenance of healthy vitamin B12 levels 
in a vegan diet. Cyanocobalamin, along with hydroxocobalamin, happens to 
be in most food sources of vitamin B12 such as in eggs. B12 deficiency takes 
six generations in C. elegans to fully manifest, and testing will continue to 
give insight to the case of vitamin B12 deficiency in vegans. Further research 
needs to be done regarding the effect of inactive corrinoids, analogues, on 
overall vitamin B12 levels in the body. 

Watanabe, F., Yabuta, Y., Bito, T., & Teng, F. (2014). Vitamin B12-Containing Plant Food 
Sources for Vegetarians. Nutrients, 6(5), 1861–1873. http://doi.org/10.3390/nu6051861 

Norris, J. (n.d) d. B12 in Plant foods. Retrieved from http://www.veganhealth.org/b12/plant 

Norris, J. (n.d) a. Methylcobalamin & Adenosylcobalamin. Retrieved from 
http://www.veganhealth.org/b12/noncyanob12 
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Analyzing Arg442His Variant of MYH7 Gene  in Correlation to Heart Failure
 Arul Vignesh Balla

An article published by Pubmed and NCBI stated that the mutation Arg442His in the gene 
responsible for the production of beta Myosin heavy chains (betaMHC) had a substantial 
effect on the possibility of the carrier developing heart failure. The MyH7 gene responsible for 
the production of the betaMHC protein has a number of mutations but the Arg442His 
missense mutation is the one that has the greatest impact on the function of the gene. 
However the article does not address the effects the mutation has on this cardiac remodeling 
and the function of the protein itself and its ability to bind to its antagonists. The hypothesis 
was if the mutant variant of the betaMHC protein is introduced to its antagonists then it will 
have a harder time binding to its antagonists resulting in a lower binding affinity than its 
original normal type counterpart. After extensive testing with a computational model and 
increasingly strict search areas the results show a marked difference between the mutant and 
original type when it came to their binding affinities with the antagonists with the results 
supporting the hypothesis and a loss of binding efficiency of the mutant with a p value of 
0.001.The means for the wild vs. mutant version for the 75, 50, and 25 angstrom search area 
for actin were -7.567,-4.944,-8.356,-4.811,-4.2,-0.511 and for ATP were -7.778, -4.911, -
8.478, -4.878,-4.878,-0.622 respectively. In the future, this research could be used to create 
diagnostic tests and alert doctors of possible warning signs for developing heart failure.

Kamisago, M., Schmitt, J. P., McNamara, D., Seidman, C., & Seidman, J. G. (2006). 
Sarcomere protein gene mutations and inherited heart disease: a beta-cardiac myosin heavy 
chain mutation causing endocardial fibroelastosis and heart failure. Novartis Foundation 
Symposium, 274, 176-189; discussion 189-195, 272–276. 

Laredo, R., Monserrat, L., Hermida-Prieto, M., Fernández, X., Rodríguez, I., Cazón, L., … 
Castro-Beiras, A. (2006). [Beta-myosin heavy-chain gene mutations in patients with 
hypertrophic cardiomyopathy]. Revista Espanola De Cardiologia, 59(10), 1008–1018. 

Nakao, K., Minobe, W., Roden, R., Bristow, M. R., & Leinwand, L. A. (1997). Myosin heavy 
chain gene expression in human heart failure. Journal of Clinical Investigation, 100(9), 2362–
2370.
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Facilitation of Insulin Secretion using Ghrelin in Hyperglycemic  Bombyx mori 
(silkworms)
 Agota Banks

     Nine percent of the United States population is affected by type 1 diabetes, a disease that 
prevents the creation of insulin resulting in inability to remove excess glucose from the body. 
The newly discovered role of the human hormone, ghrelin, may regulate insulin secretion. 
The purpose of this research was to determine the effect of ghrelin on high glucose-
hemolymph levels in Bombyx mori (silkworms). Hyperglycemic silkworms, used to simulate 
diabetes, were injected with 5%, 15%, and 25% ghrelin solutions. Hemolymph was collected 
and glucose assayed to determine glucose concentration in the silkworms. Although 25% 
ghrelin solution reduced the average glucose concentration from 365 µM to 205 µM, the 15% 
ghrelin solution lowered it to 202 µM indicating the lower dosage produced better metabolic 
breakdown of glucose. It was determined through statistical analysis using a t-test that the 
hypothesis, that there would be no difference in glucose levels regardless of the ghrelin 
concentration used as treatment, was refuted. The differences in the glucose levels were 
significant enough to conclude that the amount of ghrelin injected was an important factor in 
insulin secretion facilitation and glucose reduction. Further research would entail testing a 
wide range of ghrelin concentrations on a much larger sample group to be conducted over a 
longer period of time to fully examine the extent of ghrelin’s functions. The efficacy of these 
results will benefit the medical field specifically hyperglycemia because ghrelin shows 
promise as a new treatment to combat type 1 diabetes.

Matsumoto Y. & Sekimizu K., Evaluation of anti-diabetic drugs by using silkworm,    Bombyx 
mori. DDT Journal. DOI: 10.5582/ddt.2016.01017

Matsumoto Y., Sumiya E., Sugita T., & Sekimizu K., (2011) An Invertebrate  Hyperglycemic 
model for the Identification of Anti-Diabetic Drugs. PLOS One. Volume 6 (3). Retrieved 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3068166/

 Verhulst P. & Depoortere I., (7 July, 2012) Ghrelin’s Second life: From appetite  stimulator to 
glucose regulator. NCBI. Volume 18 (25) Retrieved 
from  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3391754/
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The Effects of Natural Herbs (Green Tea and Gingko Biloba) on the Stress Behaviors 
in C. Elegans Determined through Egg Count
 Karmine Malhi, Atiya Qillawala

The goal of the investigative group is to discover whether the herbs green tea 
and Gingko biloba will relieve stress responses in C. elegans. It is 
hypothesized that green tea and Gingko biloba  will elicit an increased egg 
count and lifespan in C. elegans. Henceforth, if it can be supported that 
natural drugs are effective in increasing longevity in C. elegans, there is the 
potential for increased confidence in these herbs for daily human use. For 
this experiment, many generations of C. elegans were produced and 
experimented on. After the F2 generation the herb Ginkgo Biloba was added 
to one agar plate of C. elegans, the herb Green Tea was added to another 
agar plate, and lastly one agar plate of C. elegans were left as the control 
group. The experiment is still ongoing at the moment; therefore, results have 
yet to be determined. However, once data is collected, the results from the 
model organism can be expanded to humans for potential further research.

Watanabe, Coran, et al. “The in Vivo Neuromodulatory Effects of the Herbal Medicine Ginkgo 
Biloba.” Proceedings of the National Academy of Sciences of the United States of America, 5 
June 2001, www.pnas.org/content/98/12/6577.short. 

Wiegant, F. A. C., et al. “Plant Adaptogens Increase Lifespan and Stress Resistance in C. 
mmmmm Elegans.” SpringerLink, Springer Netherlands, 7 June 2008, 
mmmmmmlink.springer.com/article/10.1007/s10522-008-9151-9. 

“Why Use the Worm in Research?” Facts, The Public Engagement Team at the Wellcome 
Genome Campus, 19 June 2015, www.yourgenome.org/facts/why-use-the-worm-in-research.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



411X12
Biomedical & Health 

Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Artemisia annua (Sweet Wormwood) on Aggregation in Red Ball 
Sponge Cells 
 Taylor McKillop

    Approximately one-sixth of the world’s population suffers from neurological disorders that 
inflict slow and progressive dysfunction. As a result, neurodegenerative diseases are 
primarily debilitating and largely untreatable. Artemisia annua (Sweet Wormwood), widely 
used to treat parasitic diseases, has been found to reduce inflammation in some cases 
involving cholinesterase and nitric oxide.

            The purpose of this research was to determine the effect of Artemisia annua in 
decreasing clumping in red ball sponge cells. These sponges were used as models because 
they produce spongin, a sticky chemical that maintains sponge body integrity that displays 
the same characteristics of sticky protein plaques which cause Alzheimers. The Artemisia 
annua solution reduced the clumping of cells and adhesion between cells causing a large 
dissipation of particles. The greater the concentration of the herb solution, the greater the 
dispersion of cells. 

Further research would necessitate testing a wide range of Artemisia annua concentrations 
on a greater sample group. In addition, various other animal models such as Caenorhabditis 
elegans could be used to fully determine the extent of Artemisia annua’s effect. The utility of 
these results will benefit medical research because Artemisia annua shows promise as a 
possible treatment to combat neurodegenerative diseases.

 

Anjum, K., Abbas, S. Q., Shah, S. A. A., Akhter, N., Batool, S., & Hassan, S. S. ul. 
(2016). Marine Sponges as a Drug Treasure. Biomolecules  & Therapeutics, 24(4), 
347–362. Available online at: http://doi.org/10.4062/biomolther.2016.067

Fernandez-Busquets X, and MM. Burger. 2003. Circular proteoglycans from sponges: First 
members of the spongican family. Cell  Mol Life Sci 60:88-112. Available online at: 
http://www.birkhauser.ch

Wilson-Sanders, Susan E., 2011. Invertebrate models for biomedical research, testing, and 
education. ILAR journal / National Research Council, Institute of Laboratory Animal 
Resources: 142.
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The Effect of Phytoestrogen on the Lifespan of the Drosophila melanogaster
 Sophia McLain

Phytoestrogens are chemical compounds that are found in plants. Studies 
show that these basic chemical compounds act as endocrine disruptors. Flax 
oil has a high concentration of lignans, a specific type of phytoestrogen which 
prevents cortisol, the stress hormone, from attaching to the enzymes that 
facilitate its travel throughout the body. Attention Deficit Hyperactivity Disorder 
is classified as a neurobehavioral disorder in the DSM. The APA recently 
released that about 5% of children from 4 to 17 years of age are diagnosed 
with ADHD while the CDC says that it’s around 11% who are affected. There 
are is also a high correlation between individuals with ADHD who also exhibit 
other disorders; anxiety, depression, bipolar disorder, Tourette’s, and even 
autism. Longitudinal studies show that high levels of cortisol in the body can 
lead to a shorter life. Although extensive research has been completed 
throughout the last decade, the concrete evidence as to whether it is brought 
on by genetics or environmental stressors is left to still be discovered. The 
purpose of this experiment was to test to see if the lignans found in flax oil 
helped lower cortisol (stress levels) and lead to prolonged life in Drosophila 
melanogaster.   Flax oil was introduced into the diet of 80 Drosophila 
melanogaster while 80 received no oil. Transfer of flies to another vial took 
place one week later, acting as an environmental stressor causing their 
cortisol levels to rise. 62.5% in the experimental group survived while 37.5% 
survived in the control group.  The significance of this research is to show that 
the lignans in flax oil can be the solution to a variety of different stress related 
disorders like ADHD.   

Ayres, D. C., & Loike, J. D. (1990). Lignans: Chemical, Biological, and Clinical Properties 
(Chemistry & Pharmacology of natural products). Port Chester, NY: Cambridge University 
Press.

Goyal, A., Sharma, V., Upadhyay, N., Gill, S., & Sihag, M. (2014). Flax and flaxseed oil: an 
ancient medicine & modern functional food. Journal of Food Science and Technology, 51(9), 
1633-1653. doi:10.1007/s13197-013-1247-9

Joshi, K., Lad, S., Kale, M., Patwardhan, B., Mahadik, S. P., Patni, B., . . . Pandit, A. (2006). 
Supplementation with flax oil and vitamin C improves the outcome of Attention Deficit 
Hyperactivity Disorder (ADHD). Prostaglandins, Leukotrienes and Essential Fatty Acids, 74
(1), 17-21. doi:10.1016/j.plefa.2005.10.001
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The Effect of the Quantity of Astrocytes on Febrile Seizure Threshold
 Sidney Meyer

The causes of febrile seizures, which can increase future possibility of epileptic seizures, are 
not well-known. Astrocytes are known to initiate epileptic seizures but their role in febrile 
seizures is unknown.  This experiment examines the effect of the quantity of astrocytes on 
the duration of febrile seizures. A Drosophila melanogaster mutant, which lacks the 
microRNA 31a, is known to gradually lose and then regain astrocytes over its lifetime.  This 
mutant was used to change astrocyte number over fly lifespan and it was compared to a 
control fly, which has a constant quantity of astrocytes.  A heat shock procedure was 
repeated on each type of fly at selected ages and temperature stimuli to determine seizure 
durations for febrile seizure. A comparison of the seizure durations over the lifetimes of the 
flies as well as a statistical comparison between the seizure durations of the control and the 
miR-31a-lacking flies will be performed. Data collection is underway. A possible correlation 
between febrile seizure duration and astrocyte quantity could lead to new seizure 
preventative pathways based on astrocyte quantity manipulation.  

 

Foo, L. C., Song, S., & Cohen, S. M. (2017). miR-31 mutants reveal continuous glial 
homeostasis in the adult Drosophila brain. The EMBO Journal, 36, 1215-1226. 
doi:10.15252/embj.201695861

Sarnat, H. B., & Scantlebury, M. H. (2017). Novel inflammatory neuropathology in immature 
brain: (1) fetal tuberous sclerosis, (2) febrile seizures, (3) &alpha;-B-crystallin, and (4) role of 
astrocytes. Seminars in Pediatric Neurology, 24, 152-160. doi:10.1016/j.spen.2017.08.010

Stone, B., Burke, B., Pathakamuri, J., Coleman, J., & Kuebler, D. (2014). A low-cost method 
for analyzing seizure-like activity and movement in Drosophila. Journal of Visualized 
Experiments, (84), 1-9. doi:10.3791/51460
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A Study to Create a Data Collector Capsule for the Gastrointestinal System 
 Sneha Misra
This project was conducted to further systems of diagnosis for the gastrointestinal system. 
Currently, there are few methods of testing the health of the GI tract such as an endoscopy, 
exploratory surgery, and the newest introduction the Pill Cam. However, mild anesthesia is 
still needed to use the Pill Cam and it isn’t cost efficient.  In this project, a self sufficient bio 
pill concept has been created where the pill has a small window for the pill to collect data 
such as enzymes, proteins, and routine data such as pH or acidity levels. The capsule was 
3D printed and for medical use can further be printed by biocompatible material that is safe 
for ingestion. The gel inside the pill collecting the data is crafted with a harmonious mixture of 
agar and polyacrylamide because the agar will allow collection of bigger particles and 
polyacrylamide will provide resilence for gel. In the lab, different concentrations were 
experimented with and when the right concentration between agar and polyacrylamide was 
found and tested in stomach conditions mimicked by one molar hydrochloric acid. To test 
efficiency of the gels, rate of diffusion was also tested between vinegar and hydrochloric acid; 
this information allows for the researcher to estimate the quantity of data that can be 
collected in the time of digestion.  The applications of this study can provide early detection 
for  health conditions by giving more people the opportunity to be tested for their health and 
help diagnose irritated bowel syndrome, gastroenteritis, or any other GI diseases. For further 
applications, this device can also be used to deliver insulin every 4 to 6 hours for diabetic 
patients. 

Reinschke , J. (n.d.). US20070010709A1 - Endoscopy capsule. Retrieved October 03, 2017, 
from https://patents.google.com/patent/US20070010709A1/en?q=Endoscopy

Yuce M. R.; Dissanayake T. (2012). "Easy-to-swallow wireless telemetry". IEEE Microwave 
Magazine. Retrieved 18 May 2015.

Pourhomayoun M.; Fowler M. L.; Jin Z. (2012). "A Novel Method for Medical Implant In-Body 
Localization" (PDF). Proceedings of the IEEE International Conference of Engineering in 
Medicine and Biology. Retrieved 30 December 2012.
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Effect of Aronia (chokeberry) on the Reduction of Amyloid-Beta Plaques, Caused by 
Neurodegenerative Death in C. Elegans
 Inaya Mofiz

Parkinson’s disease, a neurodegenerative disorder,  is characterized by 
impaired movement, speech and mental processing. It is caused by 
aggregates of the protein alpha synuclein located in pre-terminal synapses of 
neurons. These aggregates lead to a chain reaction of inflammation, death, 
and function loss in the Dopamine neurons responsible for movement. 
Antioxidant therapy has emerged as a possible treatment to relieve oxidative 
stress, which causes chronic inflammation. Aronia has a unique composition 
of Flavonols, Anthocyanins, Proanthocyanidin and other antioxidants that 
protect and restore neurons, making it one of the most antioxidant rich foods 
that exist. 

This research investigates the effect of Aronia on the amount of Dopamine 
neuron degeneration in C. Elegans (control DDP-2 strain and the transgenic 
DDP-1)  exposed to Aronia concentrations of either 2 mg/mL or 6 mg/mL or 0 
mg/mL(control). Speed of the L4 stage C. Elegans was assessed by taking 
videos on the Leica Microscope software and counting number of body bends 
per thirty seconds. DDP-1 strain with 2 mg/mL Aronia had higher mean 
number of body bends when compared without Aronia (p<0.05, ttest).  DDP-1 
strain   had a higher mean number of body bends per thirty seconds than 
DDP-2 (p<0.05) without treatment. This indicates that Aronia may have the 
potential to alleviate oxidative stress in the Substantia Nigra, limiting a major 
contributing factor of Parkinson’s Disease.  Future research may explore the 
extent to which each compound in Aronia produces this effect. Treatments for 
Parkinson's disease could include components that are found to be 
beneficial.

Cookson MR(2005) The biochemistry of Parkinson's disease. Annu Rev Biochem 74:29–52

Dias, V., Junn, E., & Mouradian, M. M. (2013). The Role of Oxidative Stress in Parkinson’s 
Disease. Journal of Parkinson’s Disease, 3(4), 461–491. http://doi.org/10.3233/JPD-130230

Parkinson disease - Genetics Home Reference. (2012, May). Retrieved February 02, 2018, 
from https://ghr.nlm.nih.gov/condition/parkinson-disease#genes
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Assessing Polyphenolic Antioxidants on Cell Viability and Apoptosis in Medullary 
Thyroid Cancer
 Isaani Patnaik

Medullary thyroid cancer (MTC) is a poorly differentiated cancer that is projected to have an 
increased incidence. While chemotherapy is used to tackle cancer proliferation, these drugs 
can induce adverse side effects and cause cell necrosis. Studies have found natural 
substances, such as antioxidants, contain bioactive compounds that interfere with cancer cell 
proliferation and initiate apoptosis. The purpose of this study is to analyze the synergistic 
effect of green tea, cocoa, and pomegranate - polyphenolic antioxidants - in reducing cell 
viability and inducing apoptosis in (MTC) cells. 

Trials for each antioxidant at varying concentrations were run to assess the efficacy of each 
compound in killing a rat MTC cell line after 48 hours, using a phosphatase assay. Here it 
was found that 100mg/L green tea, 10mg/L cocoa, and 20mg/L pomegranate significantly 
reduced MTC cell viability, individually. 60mg/L and 100mg/L or more of cocoa and 
pomegranate, respectively, exhibited carcinogenic effects.

Combination trials were performed to analyze if an anticancer synergistic effect was present 
in the combination treatment. An ANOVA test indicated that the combination therapy had a 
statistically significant decrease in MTC cell proliferation compared to the control and 
individual antioxidant treatments (p-value less than 0.0001). A caspase assay will be 
performed to assert whether apoptosis was induced by the combination treatment by 
measuring for caspase 3/7 activity. Harnessing the potential of antioxidants as natural, 
therapeutic remedies is critical for minimizing the adverse effects of chemotherapy. 

Kim, H., Banerjee, N., Sirven, M. A., Minamoto, Y., Markel, M. E., Suchodolski, J. S., 
…Mertens-Talcott, S. U. (2017). Pomegranate polyphenolics reduce inflammation and 
ulceration in intestinal colitis-involvement of the miR-145/p70S6K1/HIF1&alpha; axis in vivo 
and in vitro. Journal of Nutritional Biochemistry, 43, 107-115. 
doi:10.1016/j.jnutbio2017.02.005

Sinha, D., Jaydip, B., Mohammad, N. S., &Anupam, B. (2017). Tea phytochemicals for breast 
cancer prevention and intervention: From bench to bedside and beyond. Seminars in Cancer 
Biology. doi:10.1016/j.semcancer.2017.04.001

Taparia, S. S. & Khanna, A. (2016). Procyanidin-rich extract of natural cocoa powder causes 
ROS-mediated caspase-3 dependent apoptosis and reduction of pro-MMP-2 in epithelial 
ovarian carcinoma cell lines. Biomedicine and Pharmacotherapy, 83, 130-140. 
doi:10.1016/j.biopha.2016.06.019
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The Effect of Acne Ingredients on C. elegans
 Nafew Rahman, Mamona Raja
Research shows that 85% of adolescents regularly suffer from Acne vulgaris, making 
skincare an incredibly lucrative business. Brands such as Proactiv and Acutane bring in 
millions, if not billions, in revenue each year. The ingredients in these big brands are often 
unnatural chemicals which many have expressed doubts about. These chemicals, namely 
benzoyl peroxide, salicylic acid, and glycolic acid, are the test subjects of the experiment. To 
gauge any possible negative effects on human beings, the effects the three chemicals on 
Caenorhabditis elegans have been recorded. The experimenters hope to educate those 
affected by acne on what they’re buying to treat the sensitive skin on their faces. The C. 
elegans were first split into four groups and placed in petri dishes. A drop of Salicylic Acid 
was put on the C. elegans in one group and the subject was observed under a microscope. 
While under the microscope a timer was on testing how long it would take the C. elegans to 
die. This process was repeated with the Glycolic Acid, Benzoyl Peroxide, and water. The 
results showed that the group under the influence of Salicylic Acid died the fastest, within 20 
seconds. The Glycolic Acid group died the second fastest within 40 seconds. The group with 
Benzoyl Peroxide and Water did not die. Future trials will continue to take place to measure 
accuracy of results. Errors occurred such as death of worms due to weather and closure of 
schools. 

Acne. (2017, October 04). Retrieved October 29, 2017, from 
https://www.niams.nih.gov/health-topics/acne

Bargmann CI. Chemosensation in C. elegans. 2006 Oct 25. In: WormBook: The Online 
Review of C. elegans Biology [Internet]. Pasadena (CA): WormBook; 2005-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK19746/ 

Webster, G. F. (2002, August 31). Acne vulgaris. Retrieved December 08, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1123998/
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A Survey of Handwashing Efficiency
 Meybelin Galdamez, Kassandra Rosas

There are over 70 trillion kinds of germs, and a large percentage of them can be found on an 
individual's hand. Although hand hygiene is essential, it is often not prioritized in daily 
routines.

The purpose of this experiment was to make people prioritize hand hygiene in their everyday 
schedule. Thirty individuals were observed twice a week, a total of five times, based on their 
hand washing skills. Research subjects were tested on a whether their hand washing routine 
improved or not. The efficiency of their skills was rated on a 1-5 scale, 1 being poor and 5 
being the best which was determined by the amount of glo germ that remained on their 
hands. Recipients were given a mililliter of germ stimulated lotion and observed under the UV 
light for before and after results. Forty percent of the recipients improved their hand washing 
techniques, while the remaining sixty percent remained consistent throughout the 
experiment. Although it was predicted that the individuals skills would improve, over half of 
the recipients did not which rejects the experimental hypothesis. Future research should look 
at how long it would take participants to have the correct hand washing techniques in their 
routines.

Mathur, P. “Hand hygiene: Back to the basics of infection control.” The Indian Journal of 
Medical Research, Medknow Publications & Media Pvt Ltd, Nov. 2011, 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3249958/.

 

“Hand Hygiene Practices Reported by Nurse Aides in Nursing Homes.” Journal of Applied 
Gerontology, journals.sagepub.com/doi/abs/10.1177/0733464813514133?journalCode=jaga.

 

Ghezeljeh, T., Abbasnejad, Z., & Rafii, F. 2015. 'Effect of a multimodal training program and 
traditional lecture method on nurses' hand hygiene knowledge, belief, and practice' American 
Journal of Infection Control
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The Correlation Between Inversion Induced Climatic Factors and Asthma Prevalence
 Malia Sample
In the past three decades, the number of people diagnosed with asthma has 
increased dramatically. This inexplicable phenomenon is concerning 
because, when irritated, asthmatic’s airways become inflamed, swell and 
narrow, and produce extra mucus, making it difficult, or even impossible, to 
breathe. Previous research has attempted to understand and explain this 
increase but has fallen short. If research can identify a causing or correlating 
factor for asthma, then doctors and scientists can better treat and prevent 
asthma. In this experiment, past climate and weather patterns are studied 
and analyzed in the attempt to find a correlation between them and an 
increased prevalence of asthma. Inversions have direct correlation with 
increased humidity which can negatively affect air quality. Based on past 
research and recent data, it is hypothesized that cities with more and longer 
inversions will have a higher prevalence of asthma. Weather and medical 
sites, including Weather Underground and the Centers for Disease Control 
and Prevention (CDC), will be used to access data regarding the weather and 
climate of nearly 500 American cities as well as the amount of people 
diagnosed with asthma. The data will then be analyzed in an attempt to 
identify trends and correlations between inversions and increased asthma 
prevalence. 
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The Effect of NSAIDs on the Heart Rate (bpm) of Daphnia magna
 Samhitha Mada, Dhara Shukla

The purpose of this experiment is to test which nonsteroidal anti-inflammatory drug (NSAID) 
poses the greatest risk on the heart to provide a safer alternative for patients prone to heart 
failure. NSAIDs work similarly to corticosteroids without added side effects and are commonly 
used for prolonged periods of time, especially in arthritic patients, which can weaken the 
heart and increase heart rate to the point of heart attack. The effect of Advil, Aleve and 
Diclofenac (independent variable) was tested on the average heart rate (bpm) (dependent 
variable) of Daphnia magna, and compared to those administered tap water (control). The 
daphnia were placed in a tap water and corresponding NSAID solution, heart rate was 
measured. The average heart rate of daphnia administered Diclofenac, Aleve, Advil, and 
control was 146 bpm, 187 bpm, 169 bpm, 112 bpm respectively. An ANOVA test revealed the 
data was statistically significant (p < 0.0001). The alternative hypothesis, “if daphnia are 
administered Aleve, then their heart rates will significantly increase”, was supported. The 
results showed Aleve had the greatest effect on the heart rate i.e. riskiest NSAID to use for a 
prolonged period of time and Diclofenac is the safest. Some daphnia did not show effects of 
the medication on the heart until they were out of solution for more than two minutes, which 
may have affected the data. The next step of this research is to formulate a medication to use 
with NSAIDs or create extended release NSAID pills to lessen the effect on the heart. 

Antipolis, S. (2017). ‘Harmless’ painkillers associated with increased risk of cardiac arrest. 
European Society of Cardiology. Retrieved from https://www.escardio.org/The-ESC/Press-
Office/Press-releases/harmless-painkillers-associated-with-increased-risk-of-cardiac-arrest?
hit=twitter

Brandenburg, K. Garidel, P. Heinbockel, L. Moreno, M. and Suwalsky, M. (2016). Biophysical 
study of the non-steroidal anti-inflammatory drugs (nsaid) ibuprofen, naproxen and diclofenac 
with phosphatidylserine bilayer membranes. Biochemistry and Biophysics. 1858 (9), 2123-
2131. 

Nissen, S. et al. (2016). Cardiovascular Safety of Celecoxib, Naproxen, or Ibuprofen for 
Arthritis. The New England Journal of Medicine. 375 (26) 2519-2529.
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Mutagenicity and Carcinogenicity of Artificial Turf
 Leah Sibay
The safety and health risks surrounding the use of artificial turf is something 
that is currently being investigated. Since there are several carcinogenic 
substances in rubber infill (such as benzo (a) pyrene and (h) anthracene), as 
well as neurotoxins and potential endocrine disruptors, there is a need for 
extensive testing of the safety of turf fields (Watterson). Although previous 
studies conducted by the EPA have displayed no correlation between 
exposure to turf fields and negative health consequences, the research was 
not conclusive and the EPA has launched a Federal Research Action Plan on 
Recycled Tire Crumb Used on Playing fields and Playgrounds to more 
adequately assess the risks posed by the tire crumbs in turf (Federal…). This 
experiment investigated the potential carcinogenicity and mutagenicity of 
artificial turf. An Ames test was conducted. The Ames test utilizes strains of 
bacteria that are unable to produce the amino acids necessary for their 
survival on their own to display mutagenicity. High numbers of proliferating 
bacteria colonies in the Ames test indicates high levels of mutation (Ames 
MPF). The results of this test yielded a high p-value when the data was 
analyzed with a t-test, but the large variance in the data necessitates further 
research. This experiment continued in measuring this substance effect on 
Drosophila melanogaster, where the groups were living in a vial with artificial 
turf mixed into the Drosophila culture media. Data is still being collect on this 
portion of the experiment.  

Ames MPF. Aniara Diagnostica LLC. (n.d.). Retrieved Nov 14, 2017, from 
  www.aniara.com/pdf/ICT-ANIARA-MPF.pdf

Federal Research on Recycled Tire Crumb Used on Playing Fields. (2017, September 13). 
Retrieved October 16, 2017, from https://www.epa.gov/chemical-research/federal-research-
recycled-tire-crumb-used-playing-fields

Watterson, A. (2017, September). Artificial Turf: Contested Terrains for 
Precautionary Public Health with Particular Reference to Europe? Retrieved 
October 16, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5615587/ 
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Anesthesia Recovery Rate in Drosophila melanogaster via Chromotherapy
 Connor Smith

     The field of chromotherapy research is expansive as researchers seek to better 
understand on how various wavelengths of light affect organisms on a neural, genetic, and 
physiological level. Previous research demonstrates that, on a psychological and 
physiological level, light therapy may increase muscle tone or blood pressure, stimulate 
autonomic nervous system arousal, treat addictions, and even help overcome eating 
disorders.

       The purpose of this research was to discern the effects of light therapy of varying 
wavelengths on Drosophila melanogaster. Drosophila melanogaster were subjected to light 
therapy of different wavelengths and were later anesthetized. The time it took for each 
organism to regain consciousness after anesthetization was recorded.  Statistical analysis via 
t-tests indicated that the null hypothesis, that differing light colors would play no significant 
role in the speed at which Drosophila melanogaster regain consciousness after 
anesthetization, was refuted. The difference in recovery times of each experimental group 
was statistically significant enough to suggest that light therapy affects the rate at which 
Drosophila melanogaster regains consciousness after anesthetization. Blue light 
demonstrated the most profound effect on Drosophila melanogaster as they experienced the 
lowest rate of recovery after anesthetization.

     Continued research regarding chromotherapy could enhance the discovery of useful 
applications especially in the realm of medicine with a focus on neurobiology. Perhaps 
chromotherapy could alleviate adverse effects of individuals under anesthesia after surgery. 
The study of neural systems in fruit flies and in humans is extremely intricate, compelling, yet 
untapped.

Azeemi, S., and S. Raza. 2005. A critical analysis of chromotherapy and its scientific 
evolution. Evidence-Based Complementary and Alternative Medicine. Available online at: 
http://doi.org/10.1093/ecam/neh137

Geiger, P. 2017. An introduction to fruit flies. The Berg Lab: Drosophila Oogenesis University 
of Washington. Available online at: 
http://depts.washington.edu/cberglab/wordpress/outreach/an-introduction-to-fruit-flies/

Keum, H., Gibbs, D., and B. Martin. 2012. The effect of red light stimulus on the foraging 
behavior of Drosophila melanogaster through measuring the proboscis activity. The Journal 
of Experimental Secondary Science. Available online at: 
http://www.jes2s.com/pdfs/Jan2012/The%20Effect%20of%20Red%20Light%20Stimulus
%20on%20the%20Foraging%20Behavior%20of%20Drosophila%20melanogaster
%20Through%20Measuring%20the%20Proboscis%20Activity.pdf
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The Effect of an Antibody-Chitosan Bio Gel on Ulcer Medication Delivery
 Mitesh Shrestha, Deven Upadhyay
Despite medical advances, peptic ulcer disease is still a colossal harm to one of the 
body’s most essential and complex organs: the stomach. The parietal cells in the 
stomach’s mucosa secrete hydrochloric acid into the stomach for the purpose of 
breaking down food along with other enzymes. This gastric mucus membrane is 
usually enough to protect from the acid, but such protection isn’t always optimal. 
Contrary to common opinion, H.Pylori bacteria can develop in the stomach 
environment, disrupting proper function and creating lesions susceptible to acidic 
damage (Fashner & Gitu, 2015). Peptic ulcers ultimately form as a result of this 
H.Pylori infection; sores form on the inside of the stomach’s lining (Bianchi et. al 
2010). Although most current treatments are widely available, they fail to efficiently 
promote healing in affected regions. Sucralfate, a sucrose sulfate-aluminum 
complex, is a medication that coats over ulcers to protect the stomach lining and 
foster growth (Huang & Sridhar, 2002). Furthermore, its effectiveness is not ideal as 
localization remains an inherent challenge (G.I.S.U, 1994). Sucralfate will be 
optimized to treat peptic ulcer disease by enhancing its localization through the 
means of a smart biogel. The biogel will be composed of chitosan cross-linked with 
an anti-hydrogen-potassium ATPase antibody. Chitosan, known to work 
synergistically with sucralfate (Yao, 2012) has been empirically proven to drug-
delivery increase to 70% from 35% as compared to a control lacking chitosan 
microspheres (Jameela,1998). The antibody is known to inhibit gastric acid 
secretion, which would allow the sucralfate to better perform its duty (Shin et. al 
2009).Using a bovine stomach as a base, goat stomach will be inserted into its frame 
and then submerged into an acidic (2.0 HCl)  environment. The bovine (host) 
stomach will be coated in the bio gel and the goat (foreign) stomach will not; given 
the bovine stomach is not deteriorated, the bio gel is deemed effective. The mass 
and depth of the experimental stomach model will be compared to a control version 
without bio gel lathering. 

Bianchi Porro G, Parente F, Imbesi V, Montrone F, Caruso I (2010) Role of 
Helicobacter pylori in ulcer healing and recurrence of gastric and duodenal ulcers in 
longterm NSAID users: response to omeprazole dual therapy. Gut 1996; 39: 22–26.

Fashner, J., & Gitu, A. (2015). Diagnosis and Treatment of Peptic Ulcer Disease and 
H. pylori Infection. American Family Physician, 91(4), 236-242. Retrieved from 
http://www.aafp.org/afp/2015/0215/p236.html

Huang, J., Sridhar, S., & Hunt, R. (2002). Role of Helicobacter pylori infection and 
non-steroidal antiinflammatory drugs in peptic-ulcer disease: a meta-analysis. The 
Lancet, 359, 14-22. doi: 10.1016/S0140-6736(02)07273-2
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Dissolving Blood Clots:  Investigating Vitamin A in a Porcine  Models
 Sahithi Vemula
Blood clots can needlessly form in veins and arteries due to overstimulated 
clotting factors in the body.  These clots can cause deep vein thrombosis, 
myocardial infarctions, pulmonary emboli, and cerebrovascular accidents, 
conditions that require extensive medical care.  Blood clots are currently 
treated by surgical maneuvers, which are extremely expensive, and tissue 
plasminogenic activator (tPA), which has a limited range of administration 
from when symptoms first arise and can cause brain hemorrhages and 
swelling.  Vitamin A, correlated with disintegrating fibrinogen (a critical 
protein in the coagulation cascade), is an antioxidant that also fights 
cholesterol and inflammation.  It was hypothesized that the application of 
Vitamin A would result in a decrease in well turbidity, an indication of 
thrombolysis. In the present study, varying concentrations of Vitamin A were 
tested in porcine fibrin clots, and the optimal concentration for decreasing 
turbidity was identified.  The raw data was not statistically significant 
between trials with a Kruskal-Wallis or ANOVA test, indicating that the data 
could be pooled into the 2-factor ANOVA test.  A Western blot assay will be 
performed to determine if a decrease in fibrinogen is present with the 
Vitamin A treatment.  These results will demonstrate when and where certain 
steps in the coagulation cascade are halted, furthering the current depth of 
knowledge by offering a possible molecular explanation for the mechanism by 
which Vitamin A prevents clot formation and induces clot dissolution. 

Hill, M. D., & Coutts, S. B. (2014).  Alteplase in acute ischaemic stroke:  The need for speed.  
The Lancet, 384, 1904-1906.  http://dx.doi.org/10.1016/S0140-6736(14)60662- 0

Stief, T. W.  (2006).  In vitro simulation of therapeutic thrombolysis with microtiter plate clot-
lysis assay.  Clinical and Applied Thrombosis/Hemostasis, 21(1), 21-32.  
doi:10.1177/107602960601200105

Zhou, B., Pan, Y., Hu, Z., Wang, X., Han, J., Zhou, Q., … Wang, Y.  (2012).  
All-trans-retinoic acid ameliorated high fat diet-induced atherosclerosis in 
rabbits by inhibiting platelet activation and inflammation.  Journal of 
Biomedicine and Biotechnology, 2012, 1-9.  doi:10.1155/2012/259693
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The Effect Stress has on the Digestive System of Fruit Flies
 Alexander Wertz

     Stress is a factor that affects the lives of most living organisms. Of concern is the effect 
stress plays on the digestive system, more specifically, the digestion of glucose. Glucose is 
responsible for the production of ATP, the major source of the body’s energy. Hence, stress 
may affect the amount of energy an organism produces.

      The purpose of this research was to determine how much of an affect stress had on the 
Drosophila melanogaster production of ATP and the digestion of glucose. If more glucose is 
digested, more ATP will be produced, and the organism will have more energy. This was 
tested by feeding flies different concentrations of glucose, stressing them via centrifugation 
and then assaying 7 days later to determine the amount of glucose not metabolized. Glucose 
concentrations were compared between non-stressed and stressed groups exposed to no 
glucose, 10%, 50%, and 90% glucose. 

     Statistical analysis conducted via t-test indicated that the null hypothesis was refuted. 
Stressed flies digested less glucose and appeared more sluggish than did non-stressed flies 
that digested more glucose and appeared more active. Hence, stress does play a role in 
digestion of glucose. Further research would entail additional trials employing a wider range 
of glucose concentrations. In addition, other organisms may be tested to determine whether 
differences exist in glucose metabolism in them. Worldwide, people and organisms live in 
environments with high levels of stress and it is important to decrease stress.

Absorption of monosaccharaides . (n.d.). Retrieved September 20, 2017, 
from http://www.vivo.colostate.edu/hbooks/pathphys/digestion/smallgut/absorb_sugars.html

Digestion Processes In Human & Disorders Of Digestive System. (2017, September 09). 
Retrieved November 17, 2017, from   https://byjus.com/biology/digestion/

Miguel-Aliaga, I. (2011, January 10). Fruit fly droppings give insight into human gut problems. 
Retrieved October 19, 2017,    from  http://www.cam.ac.uk/research/news/fruit-fly-droppings-
give-insight-into-human-gut-problems
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Effect of Changing Heel Height on the Incidence of Dead Spot Phenomenon in 
Prosthetic Feet
 Caitlin Bowman, Christopher King

Prosthetic feet have evolved and made significant strides in the past few decades; however, 
as prosthetic technology progresses further, even delving into the fields of robotics and 
neurotechnology, there is still a major mechanical flaw to the design of prosthetic feet - Dead 
Spot Phenomenon.  Dead Spot Phenomenon (DSP) is a period of limited motion during the 
stance phase of amputee gait during which the prosthetic foot is neither yielding or returning 
energy to the user; many amputees describe this phenomenon as a “flat spot” or “stall” in the 
foot and as a feeling of having to ‘climb over the prosthetic foot,” that can over time result in 
later health problems for the wearer due to use of incorrect muscle groups or dealignment 
from compensation elsewhere in the body. Due to a lack of research on effect of heel height 
on DSP in artificial feet, this experiment will investigate whether or not a correlation exists 
between heel height and incidence of DSP.  It is thought that increasing heel height will 
decrease the incidence of DSP, until a maximum point is reached, which was seen in several 
studies that showed the lessening of work done in women who wore shorter high heels, but 
created more work for the hamstrings when the heel was too high. DSP was simulated in a 
volunteer who has a normal gait cycle by bracing the ankle, and wearing a modified shoe, 
which created a break in the step that mimics a dead spot. The volunteer then walked across 
a board which had force plates underneath it, where his center of mass was monitored as a 
function of time in order to see how the transfer of weight and smoothness of the rollover of 
the step changed as heel height was added. Compared to when no additional heel height is 
added, the Dead Spot is further forward on the the foot, and the rollover is smoother; 
however, the dead spot was not shown to begin to move back on the foot and the rollover to 
be less smooth at greater heights. This partially supports the hypothesis that increasing heel 
height will begin to decrease DSP; more testing will need to be done to determine the optimal 
heel height under given circumstances, and to reinforce how increasing heel height can help 
reduce the ill-effects caused by the dead spot in prosthetic feet.

Klenow, T.D., Kahle, J.T., & Highsmith, M. (2016). The dead spot phenomenon in prosthetic 
gait: Quantified with an analysis of center of pressure progression and its velocity in the 
sagittal plane. Clinical Biomechanics.

Titchenal, et al. (2014 Dec 22). Effects of High Heel Wear and Increased Weight on the 
Knee during Walking. HHS Author Manuscripts. Retrieved from www.ncbi.nlm.nih.gov.

Wang, Carles C., Hansen, Andrew H., (2010 May). Response of Able-bodied Persons to 
Changes in Shoe Rocker Radius during Walking: Changes in Ankle Kinematics to Maintain a 
Consistent Roll-Over Shape. National Center for Biotechnology Information Human Genome. 
Retrieved from www.ncbi.nlm.nih.gov.
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Decellularized Colocasia esculenta as a Perfusable Bone Engineering Scaffold
 Ariana Cordova Carrion, Erin Flaherty
Bones are rigid body tissues that make up exoskeletons and are an essential structure to 
human life, they provide stability, support for mechanical actions, protect soft tissues and 
organs as well as serve a blood forming system. Bones can be permanently broken and can 
not  be easily regenerated. Thus when bone diseases such as osteoporosis, arthritis, etc. 
weaken the bones; making their performance frail and/or cause deterioration, there is no 
solution. This is applies to fractures and shattered bones as well. With inspiration from the 
Worcester Polytechnic Institute; who have made heart tissue from spinach leaves, we have 
attempted to create an organic scaffold out of Colocasia esculenta's stem and cultured it with 
Sporosarcina pasteurii (a micro organism that can produce calcite precipitation). To 
determine the effectiveness of our experiment the presence of calcium carbonate was 
assessed by visual observation, using a microscope. The durability of the bone was 
measured by applying pressure by different amounts of weight.  

Anbu, P., Kang, C., Shin, Y., & So, J. (2016, March 1). Formations of calcium carbonate 
minerals by bacteria and its multiple applications. Retrieved October 12, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4771655/ 

Dhami, N. K., Reddy, M. S., & Mukherjee, A. (2013, October 29). Biomineralization of calcium 
carbonates and their engineered applications: a review. Retrieved October 12, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3810791/

Gat, D., Tserarsky, M., Shamir, D., & Ronen, Z. (2013). Accelerated microbial-induced 
CaCO3 precipitation in a defined coculture of ureolytic and non-ureolytic bacteria. 
Biogeosciences, 11, 2561-2569. Retrieved October 15, 2017, from 
https://www.biogeosciences.net/11/2561/2014/bg-11-2561-2014.pdf.
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Utilization  of  Soft Robotics on Peroneal Nerve Injury
 Haikal Khairul Esyani

     The science of soft robotics employs robots that are composed of highly compliant 
materials that are similarly found in living organisms and mimic their movements as 
accurately as possible. Actuators, commonly used in soft robotics, are pneumatically 
controlled and incorporate pressurization of air. Also called McKibben muscles, they translate 
radial expansion into linear contraction.

     The goal of this research was to engineer a soft robotic brace for patients with peroneal 
nerve injury which prevents upward foot movement at the ankle. Such phenomena often 
occur in individuals who have experienced strokes. This is termed “drop foot.” In addition, a 
rubber brace was molded and attached to this actuator. The brace was tested using an air 
compressor and an air regulator set to 40 psi.

     Brace results yielded an 18% contraction length compared to the initial length of the 
actuator. This outcome did not satisfy the expected percentage of 20% despite being 
significantly close. This higher contraction led to steeper net angle change which resulted in 
the foot being moved higher than necessary. To modify contraction strength, the inner 
diameter of the muscle needs to be larger to allow greater expansion, thus leading to 
increased linear contraction. Further research would require testing actuators with larger 
inner diameters. Ultimately, the use soft robotics using highly compliant materials that mimics 
human movements may be used in muscle rehabilitation and prevent falls and broken hips 
results from peroneal nerve injuries.

Daerden, F. and D. Lefeber. 2002. Pneumatic Artificial Muscles :Actuators for Robotics and 
Actuation. Available online at: http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.89.6717&rep=rep1&type=pdf

 Park, Y., Santos, J., Galloway, K. G., Goldfield, E. C. and R. J. Wood. 2014. A 
Soft Wearable Robotic Device for Active Knee  Motions using Flat Pneumatic Artificial 
Muscles. Available online at:  
 https://pdfs.semanticscholar.org/3277/af64033a543f43fdc3f6f4285ecaaceadb6b.pdf?  
 _ga=2.248285319.1846924735.1506071299-479648871.1506071299

 Shamaei, K., Cenciarini, M. and A. M. Dollar. 2011. On the Mechanics of the Ankle inthe 
Stance phase of the Gait. Available online 
at:  https://www.eng.yale.edu/grablab/pubs/Shamaei_EMBC2011.pdf
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Utilizing Varying Wavelengths of Light to Investigate their Impact on β-Amyloid 
Plaque Growth
 Faduma Khalif
Evidence exists that a lack of gamma oscillations, a type of brainwave which generally has a 
frequency of 40 Hz and is thought to have a role in inhibiting the progression of 
neurodegenerative illness, may be a contributing factor to the onset of many 
neurodegenerative illnesses, including Alzheimer’s (Iaccarino et al., 2016). Therefore, it was 
hypothesized that if IMR-32 cells, a neuroblastoma cell line which models Alzheimer’s, are 
exposed to high frequency light and/or ultrasonic waves, the amount of &beta;-amyloid 
plaque produced by the cells will decrease. Moreover, a greater magnitude frequency of light 
should be able to elicit a response similar to previous research. The cells were treated, then 
dyed with Thioflavin S dye and imaged to calculate the area of the &beta;-amyloid plaque, 
which is being used as a hallmark of Alzheimer’s. A Kruskal-Wallis test and one-way ANOVA 
test are the two primary statistical tests used to analyze the data collected. Statistical 
analysis conducted thus far point to light treatment causing a significant decrease in &beta;-
amyloid plaque production with p-values for the 405 and 450 nm light treatments rendering 
no significant difference between the varying lasers but suggesting a significant difference in 
&beta;-amyloid plaque production between the treated and untreated cells. 

Alzheimer's Association. (2017). 2017 Alzheimer's disease facts and figures. Alzheimer's & 
Dementia: the Journal of the Alzheimer's Association, 7(2), 208.

Iaccarino, H. F., Singer, A. C., Martorell, A. J., Rudenko, A., Gao, F., Gillingham, T. Z., ... & 
Adaikkan, C. (2016). Gamma frequency entrainment attenuates amyloid load and modifies 
microglia. Nature, 540(7632), 230-230.

Iyer, S. M., Montgomery, K. L., Towne, C., Lee, S. Y., Ramakrishnan, C., Deisseroth, K., & 
Delp, S. L. (2014). Virally mediated optogenetic excitation and inhibition of pain in freely 
moving nontransgenic mice. Nature Biotechnology, 32(3), 274-278
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Reducing the Impact Force and Energy Dissipated by the Brain by Using an NS 
Honeycomb Structure
 Santosh Krishnan
As a consequence of repetitive head trauma due to insufficient protection, many athletes and 
military personnel constantly suffer from concussions and brain trauma.  Brain trauma is 
caused as a result in the acceleration of the brain, and since the brain resists the motion due 
to inertia, the brain elongates, resulting in brain deformation.  Many consequences of brain 
deformation include chronic traumatic encephalopathy, which is a degenerative brain 
disorder that causes the protein Tau to clump together and kill brain cells.  To negate these 
problems, many helmet designs have been created to reduce the impact force reducing brain 
acceleration, but to no avail.  However, in 2015, the University of Texas at Austin developed 
a new structure known as the negative stiffening, or NS, honeycomb.  This structure was 
unique because of its compression abilities, as it could “rebound” from a force after absorbing 
it.  This would reduce the amount of force that reaches the brain because the structure 
deforms when enacted by a force, but then returns to its normal state.  The effectiveness of 
the structure will be tested by using an impact sensor that will record the acceleration and 
velocity of a head object, which can then be calculated into force.  Then I will compare the 
percent of force absorbed and efficiency of both helmet designs to see which design is better. 
 This would be a major improvement in helmet technology because it removes the ability for 
the head to move as a result of the structures bending towards the head, forcing the head to 
stay in place while the force is dissipated by the honeycomb structure.  As a result, the brain 
is less likely or will experience a smaller amount of acceleration. One major hindrance to the 
implementation is the cost-effectiveness of the cell.  The experimentation done at UTAustin 
involved laser-sintering nylon printed material.  Such technology makes it very difficult for 
implementation because many organizations look to produce safety measures at lower costs. 
 By using regular 3D-printing technology and polylactic acid(PLA) filament, the goal is to 
produce an effective device reducing the impact force in simulated collisions in the cheapest 
possible manner. 

Committee on Review of Test Protocols Used by the DoD to Test CombatHelmets. (2014, 
March 31). Linking Helmet Protection to Brain Injury. Retrieved November 06, 2017, from 
https://www.ncbi.nlm.nih.gov/books/NBK224915/

Correa, D. M., et al. “Negative Stiffness Honeycombs for Recoverable Shock Isolation.” 2014
-057-Correa.pdf, sffsymposium.engr.utexas.edu/sites/default/files/2014-057-Correa.pdf.

Correa, D. M., Seepersad, C. C., & Haberman, M. R. (2015, July 02). Mechanical design of 
negative stiffness honeycomb materials. Retrieved November 06, 2017, from 
https://link.springer.com/article/10.1186%2Fs40192-015-0038-8
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Automated Suturing Device
 Brittney Martin

While technology is constantly improving and new forms of wound closure are being 
created, suturing remains the most safe and effective method. While skin glue and staples 
have the advantage of a more rapid implementation, they often cause more tissue damage 
and are not as effective at keeping the wound shut, allowing it to properly heal. In order to 
promote safe and effective wound closure, the use of an Automated Stitching Device would 
allow for proper wound closure with minimal tissue damage.

In order to create this device, a combination of various materials were used. The production 
of the prototype consisted of 3D printed materials designed on a computer program, 2 small 
motors used to power gears, and a single-board microcontrollers board to control the speed 
in which the needle rotated. The primary use for this device is to implant running cuticular 
sutures with minimal aid from medical professionals. This device will be tested by its ability 
to place consistent sutures on a silicon model. Data pending.

The project could be extended by adding a line sensor to the device to allow the inner cube 
in which the needle is held, to follow the path of the wound. The use of a fully independent 
automated stitching device would allow medical professionals to focus their attention on 
patients facing more severe medical emergencies, as well as have potential uses in 
veterinary and battlefield medicine.  

Lin, B. (2014). Running subcuticular suturing https://lacerationrepair.com/advanced-wound-closure-
techniques/running-subcuticular-suturing/comment-page-1/

Filatov, V., Alexandrakis, G., Talamo, J. H., & Steinert, R. F. (1996). Comparison of suture-in and suture-
out postkeratoplasty astigmatism with single running suture or combined running and interrupted 
sutures. American journal of ophthalmology, 122(5), 696-700.

Gatt, D., Quick, C. R., & Owen-Smith, M. S. (1985). Staples for wound closure: a controlled trial. 
Annals of the Royal College of Surgeons of England, 67(5), 318.
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Effect of Decellularization On Assorted Plant Leaves To Create A Pseudo-Vascular 
Tissue
 Samantha Paulus, Trinity Wright

The purpose of this experiment is to find the most viable plant vascular 
system that facilitates “blood” flow and mimics the human vascular system. 
The inability to create functional vascular tissue ready to be transplanted into 
human skin is a major issue, as there is a great demand for tissue which is 
difficult, expensive, and time consuming to manufacture. Decellularizing 
different leaf types, including Brassica rapa subsp. pekinensis (Napa 
Cabbage), Brassica oleracea var. Sabellica (Kale), with Spinacia oleracea 
(Spinach) as the control, leaves their extracellular structure and makes them 
more receptive to human cellular material. A synthetic blood was perfused 
through the midrib of each leaf and the distance traveled and rate of blood 
flow was recorded. The Napa Cabbage provided the fastest “blood flow” with 
the Spinach leaves following and Kale exhibiting the slowest flow. The data 
was analyzed with a T-Test for blood flow rate and a Chi-Square to compare 
the effects of decellularization. The hypothesis was if different leaf types were 
decellularized, then they would be able to act as a pseudovascular system 
and allow different efficiencies of fluid flow. The types of leaves that were 
decellularized affect the hypothesized rate of blood flow, with the Cabbage 
being most efficient and Kale the least. Further research could include 
investigation into viable natural vascular systems other than leaves that also 
emulate human systems. Some previous studies have also proposed the 
possibility of introducing human cells to the decellularized structure, to see if 
they would accept the new foundation. 

Badylak, S. F., Taylor, D., & Uygun, K. (2011). Whole-Organ Tissue Engineering: 
Decellularization and Recellularization of Three-Dimensional Matrix Scaffolds. Annual 
Review of Biomedical Engineering,13(1), 27-53. doi:10.1146/annurev-bioeng-071910-124743

Cochard, H., Nardini, A., & Coll, L. (2004). Hydraulic architecture of leaf blades: where is the 
main resistance? Plant, Cell and Environment,27(10), 1257-1267. doi:10.1111/j.1365-
3040.2004.01233.x

Crapo, P. M., Gilbert, T. W., & Badylak, S. F. (2011). An overview of Tissue and Whole 
Organ Decellularization Processes. BioMaterials,34(12). 
doi:10.1016/j.biomaterials.2011.01.057
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Kale and Lettuce Protoplast Fusion
 Lea Alcantara
This project is centered around protoplasts. Protoplasts are cells that lack cell 
walls after they have been digested by different enzymes, like cellulase and 
pectinase. Cellulase breaks down cellulose, and pectinase breaks down 
pectin in the cell wall. Protoplasts can be fused together in a process called 
somatic fusion through chemofusion or electrofusion. The aim of this project 
was to fuse kale and lettuce to form a “kalettuce” hybrid. As a result, the 
healthy qualities of kale can combine with the taste and texture of lettuce. 
The procedure began with protoplast isolation by using cellulase and 
pectinase to break down the cell walls. The next step was protoplast fusion 
with the use of a high pH and high Ca+ solution. A callus will form when put 
under stress in a centrifuge machine. The callus will be placed in a phytoagar 
dish with growth hormones, kinetin and gibberellic acid, to aid the callus to 
grow into the “kalettuce” hybrid. 

Callus Culture: History, Principles and Significance | Plant Tissue Culture. 
(2015, October 26). Retrieved October 24, 2017, from 
http://www.biologydiscussion.com/plant-tissues/callus-culture/callus-culture-
history-principles-and-significance-plant-tissue-culture/14597 

Plant Protoplasts. (n.d.). Retrieved October 24, 2017, from 
http://www.ncbe.reading.ac.uk/MATERIALS/Enzymes/PDF/protoplasts.pdf 

Shah, R. (2016, May 02). Protoplast Fusion: Meaning, Methods and Its 
Mechanisms. Retrieved December 14, 2017, from 
http://www.biologydiscussion.com/plants/protoplasts-plants/protoplast-fusion-
meaning-methods-and-its-mechanisms/26481 
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The Effect of Serotonin (g) on Telomere Length (bp): a Contribution to Personalized 
Treatments for Hormonal Conditions
 Shaalini Desai, Mridula Kalluru

Depression is the leading mental illness in America, affecting around 16 million adults each 
year. Main treatments include medication or psychological therapy. However, discoveries 
about telomeres has led to research on personalized alternatives. Telomeres are the end 
regions of chromosomes that prevent genetic information from being lost, shortening as 
organisms age. Other factors affect telomere length, including stress, but the relationship 
between antidepressants and telomere length is unknown. This experiment tested the effect 
of serotonin (independent variable), an antidepressant, on telomere length (dependent 
variable). The alternative hypothesis states that if levels of serotonin are lower, then the 
length of the telomeres will be shorter. Acheta domesticus (house crickets) were used in this 
experiment, as insects exhibit genetic similarities to humans. 0.06, 0.05, 0.04, and 0 (control) 
grams of serotonin-inducing supplement were injected into 10 crickets each. DNA was 
extracted from each cricket and frozen for future analysis. The real-life implication of this 
research would be personalizing treatments for diseases affected by hormonal changes, such 
as Cushing syndrome and depression. By identifying serotonin’s effect on telomere length, 
scientists can begin to look at treatments that manipulate telomeres in the same manner 
antidepressants do. Also, this research aims to provide a method to reverse the damaging 
effect of cortisol on telomeres that is produced by these conditions. Research is still ongoing 
due to financial, resource, and time limitations. Further research will be conducted to analyze 
the frozen DNA through quantitative PCR and gel electrophoresis to identify telomere length.

Alhaeeri, A. A., Brumelle, J., Filler, K., Jackson-Cook, C. K., Lyon, D. E., Mohanraj, L., 
Montpetit, A., Montpetit, M., Starkweather, S. R., (2014). An integrative review of factors 
associated with telomere length and implications for biobehavioral research. Ovid Insights, 
63 (1), 36-50.

Cowen, Philip J. & Browning, Michael. (2015). What has serotonin to do with depression? 
World Psychiatry. 14 (2), 158-160. Retrieved November 14, 2017, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4471964/

Shammas, Masood A. (2011). Telomeres, lifestyle, cancer, and aging. Current Opinion in 
Clinical Nutrition and Metabolic Care. 14 (1), 28-34. Retrieved October 21, 2017, 
from www.ncbi.nlm.nih.gov/pmc/articles/PMC3370421/.
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Preventing Preterm Birth: Maximizing GSH Synthesis to Fight Oxidative Stress
 Lucy Greenman
Nearly one in eight deliveries in the United States are preterm. Preterm birth has been 
correlated with oxidative stress, damage caused to cells by free radicals, in the uterine 
myometrium. Oxidative stress is counteracted by the donation of electrons by antioxidants, 
among which the most potent is reduced glutathione (GSH). This experiment tests the effect 
either the maqui berry (0.0125 g/L, 0.1875 g/L, and 0.375 g/L) or cysteine (0.0025 g/L, 0.02 
g/L, 0.0375 g/L) on the level of intracellular GSH in uterine myometrial cells. Cells were 
cultured in RPMI with 15% FBS by volume, stressed through subculture into media 
containing 10% ethanol, and treated with maqui and cysteine. Two control groups were 
tested: untreated/unstressed cells and untreated/stressed cells. The presence of GSH was 
measured via violet fluorescence assay. A Kruskal-Wallis test showed that the highest 
concentration of cysteine raised GSH levels significantly, while the maqui berry was not 
shown to significantly increase GSH levels. To help explain these results, RT-PCR is being 
conducted to quantify the levels of glutathione synthetase and glutathione S-transferase, two 
enzymes involved in the synthesis and function of GSH. This will help to determine the 
applicability of maqui berry as a GSH-promoting agent. Supplementation with cysteine is 
demonstrated to be a feasible treatment for raising GSH levels, counteracting oxidative 
stress, and preventing preterm birth. 

Hadi, T., Bardou, M., Mace, G., Sicard, P., Wendremaire, M., Barrichon, M.,...Lirussi, F. 
(2015). Glutathione prevents preterm parturition and fetal death by targeting macrophage-
induced reactive oxygen species production in the myometrium. Federation of American 
Societies for Experimental Biology Journal, 29, 2653-2666. doi: 10.1096/fj.14-266783

Milbury, P.E., Graf, B., Curran-Celentano, J.M., & Blumberg, J.B. (2007). Bilberry (Vaccinium 
myrtillus) anthocyanins modulate heme oxygenase-1 and glutathione S-transferase-pi 
expression in ARPE-19 cells. Investigative Ophthalmology & Visual Science, 48, 2343-2349. 
doi: 10.1167/iovs.06-0452

Schmitt, B., Vicenzi, M., Garrel, C., & Denis, F. (2015). Effects of N-acetylcysteine, oral 
glutathione (GSH) and a novel sublingual form of GSH on oxidative stress markers: A 
comparative crossover study. Redox Biology, 6, 198-205. doi: 10.1016/j.redox.2015.07.012
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Investigating Vitamin C on the Effect of Insulin-Like Growth Factor I (IGF-I) 
Expression in Skeletal Muscles
 Hannah Lee

Athletes and people of all ages suffer from muscle injuries such as ACL and rotator cuff tears. 
Recovery time is long and the muscle is more susceptible to future injury. Last year, insulin-
like growth factor I (IGF-I), a hormone that promotes growth, was used and found 
successful in decreasing recovery time of in vitro muscle injury. However, IGF-I is not easily 
accessible and expensive.

Vitamin C is associated with the growth and repair of tissue, essential for the synthesis of 
collagen in a human body and very accessible. Prior research indicates that higher intake of 
citrus was correlated with an increase of IGF-I, decreasing the risk of chronic disease such as 
cancer and cardiovascular diseases. In this research, different concentrations of vitamin C 
applied to C2C12 mouse myoblast cells were analyzed to assess IGF-I gene expression as an 
alternative to direct IGF-1 supplementation. The fold difference, shows upregulation of IGF-I 
expression with vitamin C application; repeated trials are still ongoing. This research could 
provide an easily accessible and cheaper solution to IGF-I and be the solution to reduce 
recovery time in muscle tears.

Tran, C., Diorio, C., Berube, S., Pollak, M., & Brisson, J. (2006). Relation of insulin like 
growth factor (IGF) I and IGF-binding protein 3 concentrations with intakes of fruit, 
vegetables, and antioxidants. American Society for Nutrition, 84: 1518-1526. Retrieved from: 
http://ajcn.nutrition.org/content/84/6/1518.full.pdf+html

Minami, M., Koyama, T., Wakayama, Y., Fukuhara, S., & Mochizuki, N. (2011). EphrinA/EphA 
signal facilitates insulin-like growth factor-I-induced myogenic differentiation through 
suppression of the Ras/extracellular signal-regulated kinase ½ cascade in myoblast cell lines. 
Molecular Biology of the Cell, 22. doi: 10.1091/mbc.E11-030183.

Smith, C., Kruger, M., Smith, R., & Myburgh, Kathryn. (2008). The Inflammatory Response to 
Skeletal Muscle Injury. Sports Medicine, 38: 947. doi: 10.2165/00007256-200838110-00005
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Behavior Responses to Light Wavelengths of Rhodopsin Gene Mutants in Drosophila 
melanogaster
 Shea Mangan
Autosomal Dominant Retinitis Pigmentosa (ADRP) is a genetic disease that leads to the 
death of rod cells in the retina, loss of vision, and eventual blindness. Some of the most 
prominent causes of ADRP are mutations in genes that produce rhodopsin, an important 
protein in the phototransduction cascade. Drosophila melanogaster display rhodopsin 
mutations similar to those that lead to ADRP in humans. This project analyzes the behavior of 
mutant Drosophila melanogaster when exposed to differing wavelengths in the visible light 
spectrum. Wild type and mutants are tested by placing flies on one side of a two sided 
chamber with a small hole in the middle divide, exposing a wavelength range on the opposite 
side, and recording the number of flies that traveled to the light in three hours. It is inferred 
that since flies have the tendency to move toward light, those that traveled were able to see 
it, thus having suitable vision. In testing of the wild type as a control, about 25-35% travel in 
the time period with higher percentages in longer wavelengths and lower percentages in 
short ones. Significant changes in movement observed from the mutants from alternating 
wavelengths may indicate potential limitations of the mutant gene to retinal degradation in the 
flies. 
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Epigenetic Influence of Light Color on Pigment Deposition in Vanessa cardui (Painted 
Lady Butterfly)
 Saba Saljuki

The environment has an innate ability to influence an organism’s gene expression. Elements 
such as chemicals, drugs, temperature, and light have been known to change the way certain 
genes are expressed, possibly leading to alterations in physical appearances. Epigenetics 
may help to better understand the negative and positive influences that the environment may 
have on an organism’s genetics. 

The purpose this research was to determine whether light had the ability to influence pigment 
deposition in the wings of butterflies. Vanessa cardui larvae were exposed to white, green, 
blue, and right light respectively for 24 hours a day for two weeks. The control group received 
no light for two weeks. Pigment deposition in the wings was recorded through photographs 
and analyzed via Photoshop. Using statistical analysis, it was determined that light did have 
an effect on pigment deposition. Butterflies whose larvae developed in blue light displayed 
significantly more pigment deposition than those who developed with no light. This could 
possibly be caused by the blue light wavelengths modifying the protein structures bound to 
the DNA, causing an alteration in gene expression. Exploration of the relationship between 
light and genetics will further our understanding of how certain lights can genetically 
predispose not only insects, but humans, to certain traits, behaviors, and, diseases. 

 

Hunt, T. M. (1907) Experimental Zoölogy. Retrieved from http://books.google.com

Lobo, I. (2008). Environmental Influences on Gene Expression. Nature Education 1(1):39

Valverde, J. P. (2015). BMC Evolutionary Biology 15(168)
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Extraction of Copper (II) Nitrate From Water Through Electrolysis
 Todd Ballinger, Zachary Hughes

Water is getting contaminated by heavy metals. High amounts of copper in waterways can be 
harmful to aquatic organisms. Copper is an essential part for the diets of aquatic life but can 
be toxic in high amounts. Too much copper can lead to adverse effects on survival, growth, 
reproduction as well as alterations of brain function, enzyme activity, blood chemistry, and 
metabolism. Copper is also on the list of “endangered elements”, meaning it is facing supply 
limitation within the next 100 years. Being able to recover copper from contaminated water 
sources will help increase the supply of copper as well as protect the aquatic life in 
contaminated waterways.

Copper (II) nitrate was mixed in a 250 mL solution of distilled water, making four different 
molarity solutions (0.1M, 0.15M, 0.2M, 0.25M). Each solution was put into a container. Each 
container had two electrodes hanging into the solutions. One electrode was used as the 
anode and the other was used as the cathode. The anode was hooked up to a positively 
charged wire, and the cathode was hooked up to a negatively charged wire. Those two wires 
were plugged into a 6V power supply. The power supply was turned on and a sample was 
tested every 10 minutes in a spectrophotometer. The spectrophotometer had a wavelength of 
645 nm and was calibrated with distilled water. The spectrophotometer showed the percent 
absorbance of each sample. Through the process of electrolysis, copper (II) nitrate was 
removed from the water. The data is pending. The results will be compared to a standard 
curve to determine how much copper is taken out over time. Other metals that could be 
tested include silver, nickel and zinc. It can also be useful to preserve these endangered 
elements.

Lonne, T. (2016). How Ocean Pollution Impacts Marine Life—and All of Us. Retrieved from 
http://www.marinesafe.org/blog/2016/04/18/how-ocean-pollution-impacts-marine-life-and-all-of-
us/

Copper in Drinking Water Health Effects and How to Reduce Exposure. (2016). Retrieved from 
http://www.health.state.mn.us/divs/eh/water/factsheet/com/copper.html

DeWitt, T. (2015). Electrolysis. Retrieved from https://www.youtube.com/watch?v=dRtSjJCKkIo
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Enhancing Cellulose Degradation during the Pulping Process via Fenton Chemistry
 Casey Hanna

            Despite the rising use of recyclables, the global paper industry 
continues to consume vast energy to meet increasing demands for paper 
products. Most energy used powers mechanical pulping, which produces a 
lower quality paper. Chemical pulping, however, uses less energy and results 
in better quality. Many chemical processes exist to break wood into pulp, 
however, one overlooked by the industry is the Fenton reaction where 
oxidizing intermediates cause damage to organic substances such as 
cellulose. 

            In this research, the Fenton reaction was employed to assist the 
pulping process. Cellulose degradation via Fenton chemistry was analyzed by 
submerging wood chips in Fenton’s reagent of varying concentrations. Initial 
trials of wood chip samples were subject to a 10% hydrogen peroxide solution 
with 12.5 milliliters of iron bisglycinate catalyst while a second group of 
samples was treated with the same concentration of hydrogen peroxide and 
25 milliliters of catalyst. A control group consisted of submerged wood chips 
in water. Reactions were stirred in 7 hour intervals for 48 hours. Chips were 
drained, dried, and the percent loss in mass was calculated. Statistical 
analysis via t-test indicated greater significant mass loss in samples treated 
with the greatest addition of catalyst because the additional catalyst made the 
reaction run faster, leaving woodchips submerged in cellulose damaging 
intermediates longer. Further research would entail applying the Fenton 
reaction to other woods and testing increased catalyst amounts. This will 
create a cost-effective and efficient pulping process and reduce the amount of 
energy consumed via industrial process.

The Institute for Industrial Productivity. 2009. Mechanical pulping. Available Online at: 
http://ietd.iipnetwork.org/content/mechanical-pulping

U.S. Energy Information Administration. 2016. Industrial sector energy consumption. 
Available online at: https://www.eia.gov/outlooks/ieo/pdf/industrial.pdf

Smook GA (1992b) Overview of pulping methodology. Handbook for Pulp & Paper 
Technologists, 2nd edn. Angus Wilde Publications, Vancouver, p 36
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The Concentration of Blue Dyes in Drinks Using Beer’s Law
 Zeneida Bora, Melissa Haque

Many foods and beverages contain artificial food colors and some countries have put 
regulations on certain dyes because of their possible dangerous side effects. Brilliant Blue 
dye is in candies, beverages, baked goods, drugs, dessert powder, cereal, and other 
products. A lot of people, especially in the United States, drink beverages such as Gatorade, 
PowerAde, or Kool Aid, due to their taste or even due to their vibrant colors. But what they do 
not know is the effect of all the dyes in the drink on their body.  In this experiment, we tested 
the concentration of blue dye in beverages many of us drink. We found out the concentration 
through a colorimeter, which absorbs the wavelength of a sample. With a colorimeter, the 
result would end up being the wavelength and just that compared to a spectrophotometer 
which tests the reflection through a sample. Although our hypothesis wasn’t what we thought 
it would be, since our hypothesis was that if blue drinks were tested, then the Blue Cherry 
Gatorade (darkest drink) will have the highest concentration of Brilliant Blue Dye #1. We 
found out the drink that had the bluest dye was Kool Aid Burst with an absorbance of .928. 
The drink that had the least amount was Glacier Freeze Gatorade with an absorbance of 
.068. The effect of artificial food colors (AFCs) on child behavior has been studied for more 
than 35 years, with accumulating evidence from imperfect studies. 

Birkhed, D. (1984). Sugar content, acidity and effect on plaque pH of fruit juices, fruit drinks, 
carbonated beverages and sport drinks. Caries research, 18(2), 120-127.

Calloway, D. (1997). Beer-lambert law. J. Chem. Educ, 74(7), 744.

de Oliveira, E. P., Burini, R. C., & Jeukendrup, A. (2014). Gastrointestinal complaints during 
exercise: prevalence, etiology, and nutritional recommendations. Sports Medicine, 44(1), 79-
85.
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Developing a Low Cost, Non-Invasive Colorimetric Assay to Determine 
Atherosclerotic Burden
 Surbhi Mathur, Janie Wu

Atherosclerosis is the primary cause of cardiovascular disease, which is the leading cause of 
death worldwide. Elevated concentrations of trimethylamine N-oxide (TMAO) in urine indicate 
severity of atherosclerosis and therefore risk of cardiovascular disease. The objective of this 
research is to develop an easily accessible risk assessment test for atherosclerosis by utilizing 
chromogens to colorimetrically quantify hydrogen peroxide, produced in a 1:1 ratio from the 
reduction of TMAO.

First, TMAO reductase was isolated from cultivated Shewanella putrefaciens in Phase 1. 
Subsequently in Phase 2, three chromogens — 2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulphonic acid) (ABTS), tetramethylbenzidine (TMB), and guaiacol — were evaluated for 
colorimetric response to the breakdown reaction of hydrogen peroxide.  Chromogens that 
exhibited a visible response continued to Phase 3.  TMAO solutions were created based on 
patient data, reduced with the isolated TMAO reductase to produce hydrogen peroxide, then 
dropped onto filter paper strips dipped in chromogen made to simulate dip strips. Pictures of 
each set were evaluated for percent color and graphed against concentration to determine 
each chromogen’s ability to respond to TMAO concentration. The chromogens that displayed 
distinct color changes and high sensitivity to hydrogen peroxide may be utilized in the 
development of a novel colorimetric assay that would aid early detection of atherosclerosis 
and prevention of cardiovascular disease. Data is forthcoming and on track to be completely 
collected by April.

Cheng-Chih, H., Yuan-Rong, L., Yu-Chian, L., Yi-Cen, S., & Pang-Lung, Li. (2015). A 
spectrometric method for  hydrogen peroxide concentration measurement with a reusable 
and cost-efficient sensor. Sensors, 15, 25716-25729. doi:10.3390/s151025716

Senthong, V., Li, X., Hudec, T., Coughlin, J., Wu, Y., Levinson, B., Wang, Z., Hazen, S., & 
Tang, W. (2016). Plasma trimethylamine N-oxide, a gut microbe-generated 
phosphatidylcholine metabolite, is associated with atherosclerotic burden. Journal of the 
American College of Cardiology, 67, 2620-2628. doi: 10.1016/j.jacc.2016.03.546

Tang, W., Wang, Z., Levison, B., Koeth, R., Britt, E., Fu, X., … Hazen, S. (2013). Intestinal 
microbial metabolism of phosphatidylcholine and cardiovascular risk. The New England 
Journal of Medicine, 368, 1575-1584. doi:10.1056/NEJMoa1109400
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Analysis of Influenza Surveillance Data to Predict Vaccine Strains Using 
Computational Methods
 Luke Hall

As computer software becomes increasingly advanced, more places are discovered that can 
utilize code to become more efficient. Developing the influenza vaccine is one of these 
situations, as currently the process is not automated, and takes away both time and money 
from the Center for Disease Control and Prevention (CDC). This project aims to provide an 
efficient, simple, and cost-effective solution to this issue in the form of a computer algorithm 
that predicts strains of influenza that should be synthesized into the vaccine.

To do this, CDC influenza surveillance data from the 2000 – 2001 year was compiled into a 
single file be analyzed. A program was created using Python, taking the raw data as input, 
and outputting three strains of influenza that are most suited to go into the vaccine, based on 
the data. The algorithm itself consists of roughly 5 steps. First, it receives the raw data as 
input. Second, it calculates and assigns each possible strain a fitness value, signifying its 
viability. Next, each strain is tested against each other strain, so that the most suitable one is 
selected. Then, the program applies other factors, such as repetition, and comparisons to 
last years data. Finally, the best suited strains are outputted.

After the results of the program were tested against the actual 2000 – 2001 vaccine, it was 
found that the program printed out the correct strains every time it was run. The program not 
only showed incredible accuracy but showed statistical significance with a p-value of 0 
(Binomial Two Tailed Test). This research could change the way biological processes are 
analyzed.

Carr, J. (2014, May 16). An Introduction to Genetic Algorithms . Retrieved February 26, 2018, 
from https://www.whitman.edu/Documents/Academics/Mathematics/2014/carrjk.pdf

Influenza (Flu). (2016, May 04). Retrieved February 26, 2018, from 
https://www.cdc.gov/flu/about/season/vaccine-selection.htm

Overview of Influenza Surveillance. (2017, October 13). Retrieved February 26, 2018, from 
https://www.cdc.gov/flu/weekly/overview.htm#Viral
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The Morphological Significance of Dysregulated Gene Expression in Extracellular 
Matrix Receptor Interaction in Pancreatic Ductal Adenocarcinoma
 Amina Khan

Pancreatic ductal adenocarcinoma (PDAC) is a malignant tumor caused by uncontrolled cell 
growth in the the duct of the exocrine compartment of the pancreas. PDAC is the fourth-
leading cause of cancer-related deaths in the world and is rarely detected in early stages due 
to its rapid metastasis. This study used the dataset GSE28735 from the Gene Expression 
Omnibus, and focused on differential gene expression between cancerous and same-patient 
non-cancerous pancreatic tissue (N=45). The dataset was analyzed by GEO2R to determine 
relevant genes (p-value less than 2.25x10-10, Student’s t-test), and the STRING database 
was used to analyze connections between these genes in pathways. The connections found 
by the STRING database were compared in order to find related annotations in the Gene 
Ontology enrichment database.

Genes in the collagen, laminin, fibronectin, and integrin subunit families showed significantly 
different expression after GEO2R analysis. These gene networks all showed connections to 
each other in the STRING database under the Gene Ontology term “extracellular matrix 
receptor interaction” with a false discovery rate of 1.85x10-7, which correlates with their 
roles as transmembrane proteins and receptors in cell adhesion and migration. These cell 
adhesion genes are all overexpressed in PDAC, which, coupled with the downregulation of 
KLKB1, a positive regulator for fibrinolysis and inflammation, may explain the 
hypovascularized morphogenesis of the tumor and the hypoxic environment it 
creates. Additional treatment options could be explored using microRNA inhibition of the cell 
adhesion function based on the discovered biomarkers.

Lin, Y., Jin, Y., Lin, L.J., Cao, Y., Zhang, Y., Chen, S.F., Zheng, C.Q. (2014). Candidate agents for pancreatic 
adenocarcinoma identified by a sub-pathway based method. Gene, 540(2): 232-237. (Retraction 
published May 1, 2014, Gene, 540(2)) 133-270. https://doi.org/10.1016/j.gene.2014.01.081

Zhang G, Schetter A, He P, Funamizu N et al. (2012). DPEP1 inhibits tumor cell invasiveness, enhances 
chemosensitivity and predicts clinical outcome in pancreatic ductal adenocarcinoma. PLoS One 
2012;7(2):e31507. http://doi.org/10.1371/journal.pone.0031507

Laeseke, P. F., Chen, R., Jeffrey, R. B., Brentnall, T. A., & Willmann, J. K. (2015). Combining in Vitro 
Diagnostics with in Vivo Imaging for Earlier Detection of Pancreatic Ductal Adenocarcinoma: 
Challenges and Solutions. Radiology, 277(3), 644–661. http://doi.org/10.1148/radiol.2015141020
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Detecting Multiple Cancers Through MicroRNA Biomarkers Through Different 
Machine Learning Algorithms and Statistical Analysis
 Madden Moore
Random Forests and Neural Networks, two modern machine learning algorithms, are both 
very good at recognizing patterns in very complex data. MicroRNAs (miRNAs) are non-coding 
RNAs of about 22 nucleotides in length that post-transcriptionally regulate gene expression. 
Certain miRNAs have been shown to be significantly over or under expressed in singular 
cancers, but very little work has been done compiling results of analysis of miRNA expression 
across multiple cancers. In this study, Random Forests and Neural Networks were used for 
classification of cancer patients as "tumor" or "normal" based upon microRNA patterns. 
These models were trained and tested on miRNA expression data from the Genomic Data 
Commons, an open government database. Methods of analysis included confusion matrices, 
ROC curves, and DESeq2, as well as traditional parametric statistical analysis. Additionally, 
lists of high-importance miRNAs towards the development of the random forests were 
collected for later analysis of consistently significant miRNAs across multiple diseases. Data 
analysis of these results is still ongoing at this time. This work is important as it may be a key 
starting point for doing non-invasive testing using microRNAs in exosomes secreted from 
tumor cells as biomarkers for early cancer detection. 

Kosaka, N., Iguchi, H. and Ochiya, T. (2010), Circulating microRNA in body fluid: a new 
potential biomarker for cancer diagnosis and prognosis. Cancer Science, 101, 2087–2092. 
doi:10.1111/j.1349-7006.2010.01650.x

Liu, Z., Zhang, J., Yuan, X., Liu, B., Liu, Y., Li, A., Zhang, Y., Sun, X., and Tuo, S. (2015). 
Detecting pan-cancer conserved microRNA modules from microRNA expression profiles 
across multiple cancers. Molecular Biosystems, 11, 2227-2237. doi: 10.1039/c5mb00257e

Oguz, C., Sen, S.K., Davis, A.R., Fu, Y., O’Donnel, C.J., & Gibbons, G.H. (2017). Genotype-
Driven Identification of a Molecular Network Predictive of Advanced Coronary Calcium in 
ClinSeq and Framingham Heart Study Cohorts. BMC Systems Biology, 11, 99-113. 
doi:10.1186/s12918-017-0474-5
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Predicting Biological Symptoms from Protein Binding and Docking Data Using 
Different PNPO Mutants as a Model
 Ayon Rabbani, Srivatsav Vangaru
Vitamin B6 is an important compound that plays a fundamental role in human growth and 
energy. This vitamin sustains blood sugar levels, gives us extra energy, and creates 
antibodies for our immune system. Deficiencies in the expected level of in the body can lead 
to weakness, nerve problems, and mental problems. Pyridoxamine 5’-Phosphate Oxidase 
(PNPO) is a gene sequence that tells the body how to create the enzyme pyridoxine 5'-
phosphate oxidase which metabolizes vitamin B6. The other two active forms of vitamin B6 
are pyridoxamine (PM) and pyridoxal (PL) which phosphorylate to PLP. Disregarding dietary 
vitamin B6 insufficiency, mutations of the PNPO enzymes are critical causes for PLP 
deficiency. Effects of pathogenic mutations in the PNPO gene can be observed in PLP 
dependent epilepsy. An example would be Neonatal Epileptic Encephalopathy (NEE), a 
disorder caused by a missense mutation (r229w) in PNPO, (Musayev et al), which affects 
proper PNP binding due to an absence of His-227 and Arg-255 (Musayev et al).  NEE is one 
of the most observed mutations, causing babies right after birth, or sometimes before birth, 
too have seizures. In our project, we will use the wild type PNPO gene sequence and the 
r229w, as well as other identified mutants as a baseline for comparing other unidentified 
PNPO mutations. After gathering all the mutations, we generated 3D models and used the 
coordinates of the PLP to get binding data. From that we know the binding affinity. Then we 
created a graph from all the mutations with Kcat and binding score to  identify whether the 
problem lies in the docking or the reaction. This data will be used to help identify possible 
reasons for symptoms in patients with vitamin deficiencies, along with identifying possible 
treatments. 

Karve, S. (2010). Role of pyridoxine 5'-phosphate oxidase in metabolism and transfer of 
pyridoxal 5'-phosphate. VCU Theses and Dissertations. Retrieved October 20, 2017, from 
http://scholarscompass.vcu.edu/cgi/viewcontent.cgi?article=3252&context=etd

Musayev FN, Di Salvo ML, Saavedra MA, et al. Molecular Basis of Reduced Pyridoxine 
5&prime;-Phosphate Oxidase Catalytic Activity in Neonatal Epileptic Encephalopathy 
Disorder. The Journal of Biological Chemistry. 2009;284(45):30949-30956. 
doi:10.1074/jbc.M109.038372.

Pyridoxal 5'-phosphate-dependent epilepsy - Genetics Home Reference. (n.d.). Retrieved 
October 20, 2017, from https://ghr.nlm.nih.gov/condition/pyridoxal-5-phosphate-dependent-
epilepsy
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(Mathematical) Modeling of Horizontal Gene Transfer Resulting in Antibiotic 
Resistance of Staphylococcus and Bacillus genera 
 Kayla Santos, Michelle Tran

Antibiotic resistance has become a much more prevalent and dangerous aspect of a 
bacterium’s genome. These antibiotic resistance threats only increase due to bacteria’s 
ability to transfer their genes to others through horizontal gene transfer (HGT) which spreads 
their resistance. This experiment will determine which genus, Staphylococcus or Bacillus, is 
prone to HGT and thus antibiotic resistance within Staphylococcus aureus subsp. aureus 
USA300_TCH1516 using mathematical modeling.

Genome sequencing is a technique that has made identifying gene transfers possible. 
Specific programs such as RIATA-HGT and Geneious allow researchers to analyze gene 
sequences for various results. This project implemented nearHGT which determines the 
chance that HGT had occurred by simply comparing the genome of two intended species 
along with two reference species of bacteria.

In this experiment, the effect of HGT on antibiotic resistance of bacitracin, fosfomycin, 
penicillin, and tetracycline in Staphylococcus and Bacillus genera were compared. The 
nearHGT program was used to mathematically analyze gene transfer and calculate the 
chances of HGT by chi-square analysis. NearHGT determined a significant chance (p<0.05) 
that HGT had occurred between Staphylococcus aureus subsp. aureus USA300_TCH1516 
and Bacillus strains in the presence of fosfomycin. The other antibiotics did not show such a 
strong correlation. Further research is needed to understand how antibiotic resistance is 
transferred by HGT and how to detect and prevent antibiotic resistance using knowledge 
gained by mathematical analysis.

Adato, O., Ninyo, N., Gophna, U., & Snir, S. (2015). Detecting Horizontal Gene Transfer 
between Closely Related Taxa. PLOS Computational Biology, 11(10), E1004408. 
doi:10.1371/journal.pcbi.1004408

Chambers, H. F., & Deleo, F. R. (2009). Waves of resistance: Staphylococcus aureus in the 
antibiotic era. Nature Reviews Microbiology, 7(9), 629-641. doi:10.1038/nrmicro2200

Suzuki, H., Lefébure, T., Bitar, P., & Stanhope, M. J. (2012). Comparative genomic analysis 
of the genus Staphylococcus including Staphylococcus aureus and its newly described sister 
species Staphylococcus simiae. BMC Genomics, 13(1), 38. doi:10.1186/1471-2164-13-38
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Next Generation Drug Discovery: A Novel In Silico Network-Based Approach to 
miRNA Drug Target Identification
 Marissa Sumathipala

Chronic disease is the leading cause of death in the world. Next generation therapeutics are 
needed to combat the growing global health crisis of chronic diseases—chiefly cancers, 
cardiovascular diseases, and endocrine diseases. Discovered less than two decades ago, 
miRNAs are small non-coding RNAs that regulate gene expression. As key biomolecules 
controlling disease pathways, miRNAs are promising candidates for innovative therapeutics. 
Yet, identifying optimal miRNAs specific to a disease remains a challenge.

The current miRNA drug discovery path—tedious in vitro experiments—is time-consuming and 
expensive. Moreover, it is ineffective, yielding hundreds miRNA candidates per individual 
disease, many of which are disease-nonspecific. To pinpoint disease-specific miRNA 
therapeutic candidates, this study creates a novel systemic, computational model of miRNA 
and diseases. Leveraging massive genomic datasets, the model is a comprehensive, 
complex miRNA-disease network built in two stages; a miRNA-gene-disease tripartite 
network is first constructed, and then reduced to a miRNA-disease bipartite network. Key to 
the model’s predictions are the novel statistical inference and community detection algorithms 
developed.

The model successfully predicted 1-2 optimal miRNA per individual disease, for a total of 101 
diseases. Examples include miR-507 for prostate cancer and miR-567 for ovarian cancer. Of 
the total 190 novel miRNAs identified, 47 were for cancers, 69 for endocrine diseases, 46 for 
cardiovascular diseases, and 28 for psychiatric diseases.

The miRNA-disease network succeeded in predicting key miRNAs that are highly correlated 
to a disease, in stark contrast to expensive, tedious experimental methods that yield 
hundreds of miRNA candidates. This novel in silico network model provides a paradigm shift 
towards quicker, cheaper miRNA target discovery and clinical translation.

Barabási, A., Gulbahce, N., & Loscalzo, J. (2011). Network medicine: a network-based 
approach to human disease. Nature Reviews Genetics, 12(1), 56-68. 

Bansal, P., Christopher, A., Kaur, R., Kaur, G., Kaur, A., & Gupta, V. (2016). MicroRNA 
therapeutics: Discovering novel targets and developing specific therapy. Perspectives in 
Clinical Research, 7(2), 68.

Kolaczyk, E. D. (2010). Statistical analysis of network data: methods and models. New York: 
Springer.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Testing the Effects of Various Microplastics on the Fertility of Arbacia punctulate as a 
Method to Measure Pollution Toxicity
 John Beisler
The decomposition of plastics into microplastics in the ocean has created a bioaccumulation 
of toxic particles that can clog respiratory and gastric systems of marine life, in addition to 
leaching unhealthy substances that can harm plankton and larvae (Sussarellu et al., 2016). 
Microplastics cover millions of km2 of ocean. Until effective removal methods are found, 
switching to less toxic plastics is a beneficial option for the safety of humans and marine life. 
This project tests the effects of polystyrene and polyethylene microplastics on the fertility of 
Arbacia punctulata by subjecting sea urchin larvae to microplastics and then counting 
surviving larvae after a 4-day development period. Previous research on microplastic toxicity 
has shown that additives including emollients, colorants, and antioxidants used to enhance 
plastic performance can leach from ingested microplastics and reduce lugworms’ ability to 
remove pathogenic bacteria and engineer sediments (Browne et al., 2013). Limited research 
exists on sea urchin embryology and the comparison of external noningestive toxicity from 
different plastics. Polystyrene and polyethylene were ground and homogenized into 
microplastics and quantified using SEM imagery. Urchin gametes were fertilized and exposed 
to the plastics for 96 hours, and then urchin cell stage growth state was quantified. Data 
collection continues, but if one plastic is less inhibiting to cell development, this finding will 
support that certain microplastics have different levels of toxicity to sea urchin larvae. 
Preliminary data suggests that both microplastics are severely toxic to gametes, interfering 
with fertilization and development, and polystyrene has a higher toxicity level than 
polyethylene. 

Besseling, E., Wegner, A., Foekema, E. M., Heuvel-Greve, M. J., & Koelmans, A. A. (2012). 
Effects of Microplastic on Fitness and PCB Bioaccumulation by the Lugworm Arenicola marina
 (L.). Environmental Science & Technology, 47(1), 593-600. doi:10.1021/es302763x

Nobre, C., Santana, M., Maluf, A., Cortez, F., Cesar, A., Pereira, C., & Turra, A. (2015). 
Assessment of microplastic toxicity to embryonic development of the sea urchin Lytechinus 
variegatus (Echinodermata: Echinoidea). Marine Pollution Bulletin, 92(1-2), 99-104. 
doi:10.1016/j.marpolbul.2014.12.050

Sussarellu, R., Suquet, M., & Thomas, Y. (2016). Oyster reproduction is affected by exposure 
to polystyrene microplastics. Proceedings of the National Academy of Sciences, 113(9), 2430
-2435. doi:0.1073/pnas.1519019113
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Modeling a New Coral Mucus to Prevent Coral Bleaching: Determining the Resistance 
of Halomonas halodenitrificans Biofilm Formation to pH
 Sophia Goldbeck, Christopher Nguyen
Coral bleaching events are projected to skyrocket in the coming years as a result of more 
acidic and warmer ocean water. During bleaching, coral mucus loses its protective properties, 
increasing the likelihood of death. Coral mucus contains diverse bacteria, but currently there 
is not a specific genus that is an obligate symbiont of corals. This experiment’s goal is to 
determine if a new bacteria, which does not belong to coral’s native microbiota, is capable of 
forming a biofilm in the changing ocean water conditions. Halomonas halodenitrificans was 
chosen due to its ability to survive in a wider pH range than the existing biota. H. 
halodenitrificans was grown in four different pHs (6.9, 7.8, 8.0, and 8.2) in 96-well plates, 
and a crystal violet assay was performed to determine if there was a difference in the biofilm 
formation across the four pHs. Data collection continues, however, should there not be a 
statistically significant difference between the biofilm formation over the different pHs, then 
H. halodenitrificans may be a viable candidate to seed onto coral in the future to determine 
if it protects the coral during bleaching events. The bacteria is hypothesized to be able to 
form a biofilm around the coral or integrate itself into the coral mucus. Adding these bacteria 
to coral has the potential to decrease the frequency or magnitude of coral bleaching events. 

Bythell, J. C., & Wild, C. (2011). Biology and ecology of coral mucus release. Journal of 
Experimental Marine Biology and Ecology, 408(1-2), 88–93.

Merritt, J. H., Kadouri, D. E., & O’Toole, G. A. (2005). Growing and Analyzing Static Biofilms. 
Current Protocols in Microbiology.

Oliveira, N. M., Martinez-Garcia, E., Xavier, J., Durham, W. M., Kolter, R., Kim, W., & Foster, 
K. R. (2015). Biofilm Formation As a Response to Ecological Competition. PLOS Biology, 13
(7), e1002191.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Relationship Between Electrical Conductivity of Soil and Elevation
 Carter Goodrich

 In this project, the possibility of showing a relationship between the electrical 
conductivity of a soil based on its elevation on a golf course was studied 
using a cheap and reliable electrical conductivity/ total dissolved solids probe. 
Soil electrical conductivity is an important indicator of plant health and affects 
nutrient availability, turfgrass growth, soil microorganisms and many other 
things. To show the relationship of these two factors required the utilization of 
a probe to show the linear regression of electrical conductivity and height. In 
this experiment, an elevation chart was constructed showing the electrical 
conductivity EC (dependent variable) of a sample and the elevation height of 
where the sample was taken (independent variable). The objective of this 
study was to show a relationship between EC of a soil and its elevation. The 
study was carried out on the same hill with the same soil composition to 
ensure accurate results. The results of this experiment did not support the 
hypothesis that elevation would influence electrical conductivity of soil. Data 
indicated there was no relationship between a soil’s electrical conductivity 
and its height with an R square of 0.0103and an R of -0.101271137. 

 

Brevik, E. C., Fenton, T. E., & Lazari, A. (2006). Soil electrical conductivity as 
a function of soil water content and implications for soil mapping. Precision 
Agriculture, 7(6), 393-404. doi:10.1007/s11119-006-9021-x

Corwin, D. L., & Lesch, S. M. (2003). Application of Soil Electrical 
Conductivity to Precision        Agriculture. Agronomy Journal, 95(3), 455. 
doi:10.2134/agronj2003.0455

Farifteh, J., Meer, F. V., Atzberger, C., & Carranza, E. (2007). Quantitative 
analysis of salt-affected soil reflectance spectra: A comparison of two 
adaptive methods (PLSR and ANN). Remote Sensing of Environment, 110
(1), 59-78. doi:10.1016/j.rse.2007.02.005
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Effect of Seagrass on the Acidification of Coral Reefs
 Jon Huddleston
Coral reefs provide habitats to marine organisms, protect coastlines, and provide economic 
income to coastal countries. It is widely accepted that reefs are facing severe degradation 
due to many factors including heightened levels of acidity from increasing entrapment of 
carbon dioxide in the ocean. The acidity of the water enables the dissolution of calcium 
carbonate structures that make up the corals. Seagrass has been shown to remove carbon 
dioxide from the water, thus reducing acidity. This experiment aims to determine if seagrass, 
specifically chaetomorpha, can remove enough carbon dioxide to help stabilize the acidity 
levels in coral reefs. Four tanks were assembled with massed samples of coral and the 
seagrass. Dry ice was added to three tanks over six to seven hours to allow for saturation of 
carbon dioxide in the water. The pH was monitored while dry ice was added then continued 
to be monitored over 72 hours. One tank has a continuous stream of carbon dioxide provided 
through the aeration system for at least a 24-hour time after initial exposure to dry ice. 
Comparisons of the changes to pH of the tanks were performed to assess the elevation of 
pH, thus loss of acid levels due to natural release of carbon dioxide from the water versus 
carbon dioxide absorbed by the seagrass. The changes to the mass of the coral will indicate 
the detrimental effects of acid levels. Further research may consider how temperature affects 
acidity in water and how temperature affects growth of marine organisms like coral. 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Plant’s Effect on Air Quality in Coal Firing Environments
 Meredith Levene
Plants can remove carbon dioxide from the air through the respiratory cycle 
by converting it into oxygen. Because carbon dioxide is a major component of 
greenhouse pollution, plants help to control the amount of carbon dioxide in 
the air as well as pollution levels. Additionally, coal releases sulfur dioxide, 
nitrogen oxides, particulate matter, and various volatile organic 
compounds.My research investigates if plants can help improve air quality 
specifically near coal burning facilities in urban environments. My research 
also investigates the effect the coal has on the growth and health of the 
plants. To test this, six types of plants, including seedlings and fully grown 
plants, were placed into a test groups and exposed to various levels of coal 
exhaust. The test group exposed to high levels of coal had a high level of 
browning on the leaves and steams. These plants appeared unhealthy. 
However, those not exposed to any coal remained healthy and had low levels 
of browning. Humidity, pressure, and temperature of the air was found 
constant among the test groups. Data is still being gathered on the air 
composition of each test group, and the growth and leaf death of the plants. 
Quantitative data on the growth of the plants will be collected upon the 
opening of the sealed terrariums. 

Air pollution from coal power plants. (2016, July 1). Retrieved February 21, 
2018, from https://www.greenpeace.org/archive-
international/en/campaigns/climate-change/coal/Coal-plants-pollute-the-air/

Dunbar, B. (2009, December 18). Air Purification. Retrieved February 21, 
2018, from 
https://www.nasa.gov/mission_pages/station/research/advasc.html

Selecting the right house plant could improve indoor air (animation). (2016, 
August 24). Retrieved February 21, 2018, from 
https://www.acs.org/content/acs/en/pressroom/newsreleases/2016/august/sel
ecting-the-right-house-plant-could-improve-indoor-air-animation.html
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Temporal Fluctuations on Pigment Deposition in Hippodamia 
convergens (Ladybird Beetle)
 Jayne Magill

            As climate has changed over many years, global temperatures have increased. Since 
1975, global temperatures have increased by 0.15-0.20 ˚C every decade. Some pigment 
producing genes are controlled by temperature changes such as those found in the Arctic fox 
and the Himalayan rabbit. The intent of this research was to determine whether temperature 
played a role in pigment deposition in other organisms such as insects, particularly 
Hippodamia convergens (ladybugs). 

            Approximately 100 Hippodamia convergens were divided into three temperature-
controlled containers. The three containers were held at 16, 24, and 32 ˚C. Over the course of 
two weeks, photographs of the ladybugs and the degree of red pigment deposition was 
analyzed via Adobe Photoshop. Via statistical analysis, it was determined that after the first 
week, greater pigment deposition occurred in those ladybugs subjected to colder 
temperatures. The control group exhibited the least amount of pigment deposition. After the 
second week, the data suggested that those ladybugs subjected to the hot temperature 
displayed the most pigment deposition. Those subjected to cold temperature lost the greatest 
percentage of red pigment. From this, it can be concluded that there is some component of 
their gene that is affected at either extreme temperature. These changes in pigment 
deposition may affect population numbers particularly when sexual mate selection is based 
upon a certain physical characteristic. Since earth is experiencing great environmental 
changes, it is important to look at the minute alterations this may cause.  

Allen, M., and E. Riddick. 2012. A system for harvesting eggs from the pink-spotted lady 
beetle. Available online at: https://www.hindawi.com/journals/psyche/2012/923653/

Animal Sake. 2012. An amazing explanation of the 4 stages in life cycle of a ladybug.   
Available online: https://animalsake.com/ladybug-life-cycle-of-ladybug

Aristizabal, L., and S. Aruthurs, 2014. Available online 
at:   http://entnemdept.ufl.edu/creatures/BENEFICIAL/convergent_lady_beetle.html
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of BPA on Fruit Flies
 Lauren Mason
Estrogen is very similar to a popular molecule named Bisphenol A (BPA).  They both 
have hexagon shaped rings that make up the body of the molecule and have OH 
and HO bonded at the ends.  Their similar molecular structure can make it difficult for 
the body to differentiate from each other.  In my project, I will be observing fruit flies 
and how they react to water that has been infused with BPA and their overall death 
rate.  In order to do this, I have soaked pieces of plastic water bottles into 70% of 
denatured ethanol.  It soaked the plastic in the ethanol for 3 weeks.  After 3 weeks I 
evaporated the liquid with the help of boiling it to leave only the BPA.  The next step 
in my project is to infused the BPA into drinkable water for the fruit flies and observe 
them over the next week or so that they will live.  Aside from the death rate I will 
observe their set characteristics that are special to their species and determine if 
they change with the presence of BPA. 

Bisphenol A (BPA). (n.d.). Retrieved November 01, 2017, from 
https://www.niehs.nih.gov/health/topics/agents/sya-bpa/index.cfm

https: Brotons JA, Olea-Serrano MF, Villalobos M, Pedraza V, Olea N. 
Xenoestrogens released from lacquer coatings in food cans. Environ Health 
Perspect. 1995 Jun;103(6):608–612.[PMC free article] [PubMed]

Brotons, J. A., Olea-Serrano, M. F., Villalobos, M., Pedraza, V., & Olea, N. (1995, 
June). Xenoestrogens released from lacquer coatings in food cans. Retrieved 
November 01, 2017, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1519121/
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Measuring the Effect of Different Micro-Plastic Concentrations on Brine Shrimp 
Artemia Mortality
 Vamsi Chakka, Rithvik Nalla
Plastic pollution has been a major global concern over the past few decades. 
With this unprecedented increase in plastics, a new problem is arising on how 
to discard these materials. For example, it was reported in 2015 that more 
than 5.25 trillion pieces of plastic exist in the ocean, about 269,000 tons of 
plastic float on the surface of the ocean. The plastic pollution in the ocean is 
greatly affecting the marine ecosystems. Finding means to minimize plastic 
pollution is a main goal. However, to understand the toxic effects of 
microplastics on marine life, experimentation needs to be conducted. 
Research is currently being conducted where brine shrimp Artemia were 
divided into four groups and exposed to different microplastic concentrations 
of one, ten,and twenty percent. Then, random samples were taken 
periodically to determine the affected brine shrimp populations. The results 
for this experiment were that the control lost 3.92% of the population, one 
percent concentration lost 5.61%, ten percent concentration lost 19.38%, and 
twenty percent concentration lost 34.59% of the population. Experimentation 
is still ongoing.  

Brine Shrimp Life Cycle. (2016). Retrieved February 22, 2018 
from 
http://learn.genetics.utah.edu/content/gsl/artemia/http://learn.genetics.utah.edu/content/gsl/ar
temia/

Parker, L. (2017, November 29). Ocean Trash: 5.25 Trillion Pieces and Counting, but 
Big Questions Remain. Retrieved February 21, 2018, from 
https://news.nationalgeographic.com/news/2015/01/150109-oceans-plastic-sea-trash-
science-marine-debris/

Sinche, Federico, "Impact of Microsparticle Concentration Levels upon Toxicity of Phenol 
to Artemia" (2010). All eses. Paper 932. Retrieved February 23, 2018, 
from http://tigerprints.clemson.edu/cgi/viewcontent.cgi?article=1932&context=all_theses
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Environmental Pollution on Plant Growth in Loudoun County, VA 
 Saimanga Palnati

Although Loudoun County is deemed to be the richest county in the United States and one of 
the most technologically advanced, it is still prone to heavy environmental pollution.  This is 
due to the county’s high ozone levels, created by the reaction of sunlight on emissions from 
vehicles and other sources, according to the American Lung Association, and number of 
orange days, described as the number of days with highly polluted air.  Thus, it is important 
to measure the county’s current level of pollution and the effect it is having on local plant life. 
 The purpose of this study is to assess the response of plants in the Loudoun County area 
and their anticipated resistance and tolerance to pollution.  In order to do this, the Air 
Pollution Tolerance Index (APTI) will be calculated.  It will be calculated for the plants in the 
test region and those grown later separately in the test region and store bought soil.  The 
APTI is calculated using the concurrent analysis of four parameters:  total chlorophyll (TC) 
content in leaf extracts, ascorbic acid content, pH, and relative water content (RWC).  These 
four parameters are used to find APTI using the following equation (Noor 2017):  

 APTI=[A(T+P)+R]/10

 Where A is ascorbic acid content (mL), T is for TC content (mg/g), P is the pH of leaf 
extracts, and R is the RWC of the leaf (%).

The hypothesis and expected results of this experiment is that the plants from the test 
regions that are exposed to pollution affecting the soil will form a greater resistance to this 
pollution and thus will have a greater APTI.  The experiment will be carried out in 4 parts.  In 
the first part, the soil and leaves from the test regions will be collected and separately bought 
from the store.  Next, the soil will be tested and analyzed, measuring the pH and metal 
contents of the soil.  Third, the leaves will be tested and analyzed, measuring the pH, relative 
water content, ascorbic acid content, and total chlorophyll content.  In the fourth part, herbs 
will be planted in the collected soil sample and plant growth will be observed and analyzed. 
 Then, predictions for future plant growth resistance to pollution in Loudoun County can be 
made in correlation to the increasing population.

Noor, M. J., Sultana, S., Fatima, S., Ahmad, M., Zafar, M., Sarfraz, M., . . . Ashraf, M. A. 
(2014). RETRACTED ARTICLE: Estimation of Anticipated Performance Index and Air 
Pollution Tolerance Index and of vegetation around the marble industrial areas of Potwar 
region: bioindicators of plant pollution response. Environmental Geochemistry and Health, 37
(3), 441-455. doi:10.1007/s10653-014-9657-9

Tak, A. A., & Kakde, U. B. (2017). Assessment Of Air Pollution Tolerance Index Of Plants: A 
Comparative Study. International Journal of Pharmacy and Pharmaceutical Sciences, 9(7), 
83. doi:10.22159/ijpps.2017v9i7.18447

Gaffron, H. (1976). Air Pollution and Plants Responses of Plants to Air Pollution J. Brian Mud
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Using Genomic Sequencing of Biofilm Bacteria to Assess Water Quality 
 Anoop Panyam, Uday Sidhu
Contemporary construction in developmental areas displayed harmful effects on 
ecological surroundings, primarily in the form of synthetic fertilizer runoff and 
sedimentation. Physical water quality testing procedures have been proven to be 
cost inefficient and time consuming, resulting in slow testings. The effectiveness of 
PCR on biofilm samples from various rivers to determine overall health will be 
evaluated, and ultimately utilized to bypass conventional testing, resulting in the 
optimization in terms of efficiency of water quality testing. This study is a two-step 
analysis; the first part was to develop an easier method to extract biofilm DNA. The 
DNA will then enter phase two of the experiment to see if it can be successfully 
analyzed to find correlations between DNA sequences and overall health of the river. 
The first phase was successfully conducted through the qualitative observation of 
DNA, and the second phase will be conducted by measuring the band length and 
distance travelled on the Gel Electrophoresis. A combination of enzymes and 
lysozyme were used to successfully lyse the cell walls of the bacteria and to break 
the extracellular matrix and lyse the cell, therefore exposing the DNA. The DNA was 
then purified per a 95% ethanol extraction. Electrophoresis coupled with the 
chemical testing obtained will theoretically be able to determine and compare the 
relative quality of healthy and unhealthy rivers. Bands of similar lengths on the 
healthy rivers and on unhealthy rivers indicated corresponding genomic sequences. 
Industrial waste and fertilizer runoff contribute to ammonium enrichment. The 
oxidation of Ammonia is the rate limiting step and is catalyzed by ammonia 
monooxygenase (AMO), which is ultimately encoded by the amoA gene. 
Amplification of the amoA gene from water sample indicates nitrification and 
presence of ammonia oxidizing bacteria (AOB) Broad Run River and school pond 
were collection sites. Research was coupled with the collection of organisms in rivers 
alongside various chemical assessments on phosphate, nitrate, alkalinity, pH, and 
dissolved oxygen levels, in order to vindicate results. 

Billen, G.; Beusen, A.; Bouwman, L.; Garnier, J. Anthropogenic nitrogen 
autotrophy and heterotrophy of the world's watersheds: Past, present, and 
future trends. Global. Biogeochem. Cy. 2010, 24, GB0A11.

De Wilde, D., & De Bie, M. (2011). On the origin and significance of 
microburins: An experimental approach. Antiquity, 85(329), 729-741. 
doi:10.1017/S0003598X00068277

 Nitrification rates in the lower river Rhine as a monitor for ecological recovery 
Botermans, Yves J. H. Admiraal, Wim Hydrobiologia 1988.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Algae Strand on Light Distribution and Growth
 Sohan Patel

One potential sector in renewable energy is algae. Algae, species Chlamydomonas 
reinhardtii, has promising benefits for the future. To understand which strain of 
Chlamydomonas reinhardtii is the most efficient species, two strands of Chlamydomonas 
reinhardtii were tested: the CC-1101 mutant and the CC-125 Wild Type (independent 
variable). In the study, algae growth was observed to see which strand grows the most and 
which allows more light to pass through it (dependent variables). For the control, water 
without algae was used. Three jugs of water were set up and each day the amount of light 
that passed through was measured with a light sensor. The luminance of the jug containing 
the CC-125 Wild Type was however, decreasing at a faster rate than the luminance of the 
CC-1101 mutant. On the first day of the cultivation, the CC-125 wild type and the CC-1101 
had an equal measure of luminance. However, on day 7, the last day, the CC-125 had a 
luminance of 293.3 lux, while the luminance of the CC-1101 had a luminance of 430.4 lux. 
The alternative hypothesis, if light passes through equal amounts of algae, CC-1101 mutant 
strain and CC-125 Wild Type, the CC-1101 mutant strain will yield more efficiency due to the 
fact that it allows more sunlight through, thus yielding more growth, was supported. Further 
research can stem from this experiment, branching off to experiments on collecting and 
harnessing energy from algae.

Couso, I., Cordero, B. F., Rodriguez, H., Vargas, M. (2012) Efficient heterologous 
transformation of chlamydomonas reinhardtii npq2 mutant with the zeaxanthin 
epoxidase gene isolated and characterized from chlorella zofingiensis.Marine 
Drugs. 10 (9). 1955-1976. Retrieved 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3475266/.

Hiono, M., Ide, T., Mochiji, S., Shigenobu, S., Ueki, N., Wakabayashia, K., 
Yamaguchi, K. (2016). Identification of the agg1 mutation responsible for negative 
phototaxis in a “wild-type” strain of chlamydomonas reinhardtii. Biochemistry and 
Biophysics Reports. 375-389. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5613634/.

Ladygin, V. G., Semenova, G. A. (2013) Development of ultrastructure and 
experimental change in carotene composition of the eyespot in Chlamydomonas 
reinhardtii mutants. Biophysics. 58 (6). 791-795. Retrieved 
from https://link.springer.com/article/10.1134/S0006350913060110
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How Elevation Affects the Magnitude and Frequency of Tornadoes
 Lauren Porter
This experiment explores how elevation effects the magnitude and frequency of tornadoes. It 
is hypothesized that elevation greatly effects the magnitude and frequency of tornadoes 
because of pressure and temperature variations at different elevations. In conducting the 
experiment, GIS on desktop was used to spatially analyze where the most tornadoes occur in 
Missouri, Arkansas, North Carolina, and South Carolina. This was compared to where the 
mountainous regions in these states are located. These specific states were chosen because 
of the wide range of elevations within them. The results showed that elevation greatly effects 
the magnitude and frequency of tornadoes, with the highest magnitude tornadoes occurring 
at the same elevations and concentrated in the same areas. In conclusion, the results proved 
the hypothesis that elevation greatly effects the magnitude of tornadoes. 

Tornado Basics. (n.d.). Retrieved February 26, 2018, from 
https://www.nssl.noaa.gov/education/svrwx101/tornadoes/

Elsner, J. B., Fricker, T., Widen, H. M., Castillo, C. M., Humphreys, J., Jung, J., . . . Dixon, P. 
G. (2016). The Relationship between Elevation Roughness and Tornado Activity: A Spatial 
Statistical Model Fit to Data from the Central Great Plains. Journal of Applied

Meteorology and Climatology, 55(4), 849-859. doi:10.1175/jamc-d-15-0225.1

Science Buddies Staff. (2017, July 28). Altitude and Elevation. Retrieved February 26, 2018 
from https://www.sciencebuddies.org/science-fair-projects/project- 
ideas/Weather_p020/weather-atmosphere/altitude-and-elevation
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Sunscreen Pollution and rising Temperatures on D. magra
 Julia Rizzo
The purpose of this research is to see if sunscreen affects Daphnia magna’s heart rate and if 
heat will increase the effects. The D. magna serves as a model for fresh water organisms. 
The project included observing the D. magna at various temperatures: 13, 17, 21 and 25 
degrees Celsius. The D. magna were separated into eight groups, two at each temperature. 
One group at each temperature had sunscreen, while the other served as the control. The D. 
magna were placed in the various water and exposed to UV light, then transported to a petri 
dish to be viewed in a microscope to record their heart rate. The study found that the 
sunscreen does decrease the heart rate. The following control group and experimental group 
heart rates were calculated: 174, 191.2, 154.8, 204.4 and 126.4, 113.6, 116.4, 128.8. If D. 
magna is exposed to sunscreen in their water, their heart rate will decrease. If D. magna’s 
heart rate is affected by the sunscreen in their water, increased water temperatures will 
cause greater effects. The first part of the hypothesis was supported by a two way ANOVA 
test, while the second was not. This means the sunscreen in the water did drop the heart rate 
of the D. magna, but the temperature of the water had no effect. Further research could 
explore a larger range of temperatures, or looking at respiratory functions instead of heart 
rate. 

Sánchez-Quiles, D. (2014, July 28). Sunscreens as a Source of Hydrogen Peroxide 
Production in Coastal Waters. Retrieved from American Chemical Society: 
http://pubs.acs.org.mutex.gmu.edu/doi/10.1021/es5020696

Cole, S. (2015, December 16). Study Shows Climate Change Rapidly Warming World’s 
Lakes. Retrieved from NASA: https://www.nasa.gov/press-release/study-shows-climate-
change-rapidly-warming-world-s-lakes

Ruszkiewicza, J. A. (2017). Neurotoxic effect of active ingredients in sunscreen products, a 
contemporary review. Retrieved from Science Direct: 
http://www.sciencedirect.com/science/article/pii/S2214750017300288
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Differences in Water Quality Throughout Loudoun County
 Rebekah Schlitzer

Water pollution is becoming more of a threat to society every day. With 
different types of waste such as fertilizer (chemical), animal, and metal waste 
entering streams and rivers, the pollution problem is very prevalent. In 
Loudoun County, there are different types of environments; the most radically 
different being rural farmland in Purcellville, and densely populated, 
industrialized areas such as Dulles and Sterling. These structurally opposite 
areas contribute to different types of pollution in the county's groundwater.

 Data from different water systems across the county, including Goose Creek, 
Broad Run, and Catoctin, was observed and utilized in arcGIS software. The 
map created using the software clearly shows the different levels of fertilizer 
(chemical), animal, and metal waste located in the depicted water systems. 
The origin of the pollution is relevant and shows that different types of 
development affects the amount and type of pollution produced. This arcGIS 
map will prove that areas of industrialization will produce more runoff than 
rural areas.

Berka, C., Schreier, H., & Hall, K. (2001). Linking water quality with agricultural intensification 
in a rural watershed. Water, Air, & Soil Pollution, 127(1), 389-401.

Bhaduri, B., Harbor, J. O. N., Engel, B., & Grove, M. (2000). Assessing watershed-scale, 
longterm hydrologic impacts of land-use change using a GIS-NPS model. Environmental 
management, 26(6), 643-658.

Davis, H. T., Aelion, C. M., McDermott, S., & Lawson, A. B. (2009). Identifying natural and 
anthropogenic sources of metals in urban and rural soils using GIS-based data, PCA, and 
spatial interpolation. Environmental Pollution, 157(8), 2378-2385.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Heavy Metal Pollution on the Health of fish in the Potomac River
 Carson Stevens, Ashlyn Thomas
Fish floating lifelessly on the surface of the water is unfavorable to see in a lively river. This 
problem may be caused by pollution in the water. The independent variable was the location 
the water samples were obtained, the dependent variable was the amount of pollution found 
in the water, and the control group was the water collected in the back of a clean stream 
(Pohick Bay). The water from each site was collected 5 feet below the surface using a 
homemade water collection device. The tests performed were a heavy metal test, pH test, 
and a dissolved oxygen test. The alternative hypothesis was if there are a large number of 
dead fish, then water pollution will be high. After analyzing the results, it has been concluded 
that there was no sign of heavy metals, the dissolved oxygen was at a healthy level, and the 
pH was very close to neutral. After data analysis, the hypothesis was not supported. 
Limitations to this research include time of year that water was collected. Further research 
should explore what other types of pollution could be the cause of fish death. 

Järup, Lars. (2003, December 1). Hazards of heavy metal contamination. Retrieved from 
https://academic.oup.com/bmb/article/68/1/167/421303

 

Duruibe, J. O., Ogwuegbu, M. O. C.,Egwurugwu, J. N. (2007, May). Heavy metal pollution 
and human biotoxic effects. Retrieved from 
http://www.academicjournals.org/article/article1380209337_Duruibe%20et%20al.pdf

 

Tchounwou Paul B., Yedjou, Clement G., Patlolla, Anita K., Sutton, Dwayne J. (2014, August 
26) Heavy Metals Toxicity and the Environment. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4144270/
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The Effect of Iron Fertilization on Carbon Dioxide Absorption (ppm) by 
Coccolithophore Algae
 Vikram Iyer, Dhairya Thakar

In order to reduce the effects of human-induced carbon emissions that increase ocean 
acidification, decimate the atmosphere, and harm marine life, the experiment’s purpose was 
to research the effect of differing concentrations of (FeNO3)3 (Iron Nitrate) on calcifying 
Coccolithophore algae in saltwater, to record the level of CO2 absorbed. This experimenters 
used varying ppm levels of (FeNO3)3 in three different concentrations (independent variable) 
to measure the level of absorption (dependent variable) with a control that held the algae 
without the Iron Nitrate solution. The cultured algae and saltwater-soil solution were placed 
into individual containers, and after Iron Nitrate solutions were added, carbon sensors were 
used to measure absorption levels of four groups, four times in two days increments over 
three weeks, and then re-tested using freshly cultured algae and solutions. With averages of 
1449.42 (Control) as well as 711.67 ppm (Group A), 453.75 ppm (Group B), and 527 ppm 
(Group C), an ANOVA test produced a p-value of 0.0001. This data supported the alternative 
hypothesis: if the concentration of (FeNO3)3 is at a higher concentration then the 
coccolithophores will absorb more CO2. The independent variable did affect the dependent 
variable in how the coccolithophores absorbed more CO2 when (FeNO3)3 was involved as 
opposed to just the algae. The most glaring limitation were the snow days that disrupted the 
recording process. A question that may further research is whether the pH levels of the water 
has any impact on the level of absorption.

Beaufort, L., Buchet, N., Bendif, M. E., Coupel, P., Grelaud, M., Goyet, C., Rickaby, R. E. M., 
Ruiz-Pino, D. (2011). Sensitivity of coccolithophores to carbonate chemistry and ocean 
acidification. Nature, 476 (7358), 80-83.

Carter, B. R., Cosca, C. E., Cross, J. N., Feely, R. A., Mathis, J. T., Sabine, C. L., Tirnanes, J. 
A., Wanninkhof, R. (2016). Global ocean carbon cycle. Bulletin of the American 
Meteorological Society, 589-592.

Harvey, L. D. (2008). Mitigating the atmospheric CO2 increase and ocean acidification by 
adding limestone powder to upwelling regions. Journal of Geophysical Research, 113(C4). 
doi:10.1029/2007jc004373
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Acid Rain on L. terrestris
 David Pham Tran, Ericka Torres

With the rise of industrialization, pollution has risen in all forms as well. As a 
result, acidic rain has become a constant and has affected those in third 
world countries most, who often use rainwater to drink and bathe in. This 
project determined how the different pH levels of water affected Lumbricus 
terrestris and their possible effect on human health. Water
with pH levels of 4.5, 5, and 5.5 were tested on L. terrestris and compared to 
water with a pH level of 7. The pigment of the L. terrestris’ surface altered 
depending on the pH level of the water it was exposed to. While L. terrestris 
at a pH level of 7 were red, they grew lighter, and then purple at the lowest 
pH level. The lower the pH level of the water was, the further the color
strayed from its original pigment, indicating a possible effect of acid rain on 
skin color. If L. terrestris are exposed to acid rain with a pH level of 4.5, then 
the surface pigment will be the darker than L. terrestris exposed to water of 
higher pH levels. The hypothesis is supported by the change in pigment on 
the L. terrestris’ surfaces. When a couple drops of acid rain were added to 
each worm over the course of two weeks, the color darkened significantly. 
This shows that human skin can be affected by acid rain in third world 
countries. Further research could explore how other factors contributed to the 
change in pigment of the surface, including light.

Falk, Z. (2016). The Effect of Acid Rain of Earthworm Burrowing (Rep.). 
https://people.uwm.edu/winstep/files/2016/06/Falk_ew_DSHA-1mll7c1.pdf

Starkey, M. (2018). The water crisis in third world countries(Rep.). 
http://digitalcommons.liberty.edu/cgi/viewcontent.cgi?article=1301&context=honors

Zhang, J., Yu, J., & Ouang, Y. (2015, January). Activity of Earthworm in Latosol Under 
Simulated Acid Rain Stress. Retrieved December 05, 2017, from https://link-springer-
com.mutex.gmu.edu/article/10.1007%2Fs00128-014-1404-5
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Contaminated Runoff on Local Bodies of Water
 Alexis Van Lenten

Water quality is greatly impacted by natural and human processes. Specifically, the chemical 
concentrations within the Potomac River are influenced by the waterways and runoff that 
empty into it. Stormwater runoff is filled with pollutants such as sediment, salt, and fertilizer 
chemicals. Working against it are the wetlands and wet retention ponds that capture and 
retain the contaminated runoff. Two waterways that empty into the Potomac are SugarLand 
Run (an area that experiencing most construction 20 years prior) and Goose Creek 
(experiencing on going construction even to date). In this experiment, multiple water samples 
were collected from wetlands and retention ponds, which feed into SugarLand Run and 
Goose Creek which each latter run into the Potomac. Tests are being conducted to 
determine the effectiveness of these runoff controls along SugarLand Run and Goose Creek. 
Does more established wetlands and wet retention ponds. More samples have and will 
continue to be taken after periods of rain and snow. At this point, p-values are inconclusive, 
but data is still being collected.

Perlman, H. (2016, December 02). Runoff (surface water runoff). Retrieved 
October 02, 2017, fromhttps://water.usgs.gov/edu/runoff.html

Society, N. G. (2012, October 09). Runoff. Retrieved September 26, 2017, 
from https://www.nationalgeographic.org/encyclopedia/runoff/
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Construction Sites’ Effect on Freshwater Abstract
 Chance Szabo-Borde, Abigail West

Does construction harm our environment? Do the fumes and debris harm the quality of 
various streams surrounding construction sites? We are planning to take samples from 15 
different rivers near construction. We will take one sample from fifty yards upstream and 
another from fifty yards downstream to compare the pH levels, the presence of 
hydrocarbons, and a variety of other contaminants we may discover.1 This will help us learn 
about the developments we are making and the impact they have on us that we may not pay 
attention to. It will make construction workers and landscapers more aware of what they 
choose to do and where they choose to do it.

Our hypothesis is that the water near construction will be more polluted and have less 
desirable qualities. That water will most likely not be water you would like to drink, and could 
be harmful to various wildlife trying to survive in these ecosystems.2

Using different water testing strips such as hydrocarbon strips or pH strips, we plan to check 
all of the water systems around us that we have access to. We will take samples and record 
what the testing strips tell us about the water and then compare the ones from downstream, 
which should be affected by construction, and upstream, which should not be affected.3

1 Lawson, J. A. (2017, September 14). How to test water quality? Chemical tests for limited 
budgets. Retrieved February 27, 2018, from http://blogs.worldbank.org/water/how-test-water-
quality-chemical-tests-limited-budgets

2 Groundwater contamination. (n.d.). Retrieved February 27, 2018, from 
http://www.groundwater.org/get-informed/groundwater/contamination.html 

3 Yoon, T., Rhodes, C., & Shah, F. A. (2015, February 02). Upstream water resource 
management to address downstream pollution concerns: A policy framework with application 
to the Nakdong River basin in South Korea. Retrieved February 27, 2018, from 
http://onlinelibrary.wiley.com/doi/10.1002/2013WR014201/pdf
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Using Arduino© Microcontrollers for Dual-Fuel Injection
 Corwin Warner

This project uses a low-cost microcontroller (Mega2560) to act as both a fuel injection 
controller and an Emissions Control Module in a feedback control configuration for a 
commercial engine.

Dual-Fuel injection of the ratio of gasoline to propane enables dynamic control of power 
output and engine efficiency. Combustion of propane yields cleaner production of CO2 and 
steam, while limiting pollutants normally produced from chemical additives in gasoline.

The Mega2560 was used as the host microcontroller to provide an I2C bus used to 
automatically control and regulate the gasoline-to-propane fuel-ratio tests. A Hall effect 
sensor on the inertia dynamometer triggered a hardware-interrupt to report change in 
revolutions per minute used in power output calculations. Exhaust gas, temperature, 
humidity, and pressure sensors enabled real-time calculation of change in exhaust pollutants 
produced during each test.

The Mega2560 microcontroller has sufficient capability to receive data from multiple analog 
sensor inputs, calculate the delta changes to the system as recorded by the sensors, and 
adjust the fuel mixture ratio in real-time.

Inaccuracies were observed due to the use of low quality sensors. These problems were 
directly related to the difficulty calibrating the analog gas sensors resulting in unreliable 
analysis of exhaust gases produced by each test. Upgrading to a calibrated set of gas 
sensors would provide accurate readings of exhaust gas composition.

Additionally, the load for the inertia dynamometer is believed to have been too light to provide 
accurate calculations of power output with various fuel ratio mixtures.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Properties and Applications of the Brachistochrone Curve
 Nicholas Bartholomew
The Brachistochrone curve, or “least time” curve, was hypothesized by 
Galileo, to be later solved by Johann Bernoulli. This curve allows for any 
object to flow from one point, A, to another point, B, in the shortest time with 
gravity being the only driving factor. However, when this was initially solved, 
the properties of friction were not present and were therefore not included 
into the calculations. Furthermore, little has been established, or published, 
beyond the function modeling the shape due to the presence of friction. The 
time of descent of the object amongst other properties of the curve was never 
uncovered. A function of time duration, an approximation of the time 
minimizing point, the required distance to slow the object at the bottom of the 
curve, and the construction parameters of the curve were never found or 
published. The improper integral of change in arc length over velocity was 
initially used to evaluate the time duration of the object on the curve. This 
study uncovered the time minimizing point, through the varying of the friction 
coefficient (mu), approximated to near .2425. The Brachistochrone curve 
currently remains unused, due to the lack of knowledge on the properties for 
industrial usage, shipment facilities, or other optimizing solutions, but the 
properties gathered have the ability to foster new growth and further optimize 
industrial settings. 

Muresan, M. (2010). Some remarks on the brachistochrone problem with Coulomb friction. 
Mathematics Subject Classification. Doi:10.2298, from http://www.pmf.ni. 
ac.rs/pmf/publikacije/filomat/2012/F26-4-2012/F26-4-8.pdf 

Parnovsky, A. S. (n.d.). Some Generalisations of the Brachistochrone Problem . Retrieved 
August 30, 2017, from http://info.ifpan.edu.pl/firststep/aw-works/fsV/parnovsky/ parnovsky.pdf 

Weisstein, Eric W. (1999). "Brachistochrone Problem." From MathWorld--A Wolfram Web 
Resource. http://mathworld.wolfram.com/BrachistochroneProblem.html
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Predicting Seizures Using Non-Spiking and Spiking Artificial Neural Networks in 
Sequence
 Jeremy Angel, Matthew Wootten

The problem of seizure prediction from electroencephalograms is a longstanding problem 
within medicine, as seizures can be mitigated if predicted. While several seizure prediction 
algorithms exist, they have limitations, such as short timeframes, low sensitivities, or high 
false positive rates. A model based on a combination of traditional convolutional and spiking 
neural networks that can separate out preictal (before seizure) segments is presented and 
evaluated. Spiking neural networks are newer, run more efficiently, and more closely model 
how the brain learns than traditional networks. The relative effectiveness of spiking neural 
networks at complicated tasks such as seizure prediction is assessed by using a combination 
of traditional and spiking networks. Testing the traditional neural network model on a 
prediction timeframe of 10 minutes shows promising results: a very high sensitivity and 
accuracy, validating the data processing plan. This model could be used to forecast seizures 
in surgery, or to create a low-power medical device to automatically suppress seizures.

Ghosh-Dastidar, S. & Adeli, H.  (2009). A new supervised learning algorithm for multiple 
spiking neural networks with application in epilepsy and seizure detection. Neural Networks, 
Elsevier BV, 22, 1419-1431 

Netoff, T.; Park, Y. & Parhi, K. (2009). Seizure prediction using cost-sensitive support vector 
machine 2009 Annual International Conference of the IEEE Engineering in Medicine and 
Biology Society, IEEE, 

Bohte, S. M.; Kok, J. N. & Poutré, H. L. (2002). Error-backpropagation in temporally encoded 
networks of spiking neurons. Neurocomputing, Elsevier BV, 48, 17-37
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Pressure on the Efficiency of an Algae Photobioreactor
 Siddharth Akalwadi

With our current energy crisis and climate change issues, there are many alternate sources 
of energy being explored. However, our transition from fossil fuels to more environmentally 
friendly energy sources, such as solar power, will be gradual since we cannot rapidly change 
the current economy. Biofuels can serve as a “stepping stone” towards better sources of 
energy since many cars that run on fossil fuels can be modified to run on biofuel instead. 
Biofuels can be extracted from plants, which makes it a carbon neutral energy source. With 
current technology, algae produces the most biofuel per acre as compared to corn, 
soybeans, and other plants. However, even with high algal oil yields, the cost of production of 
biofuel is much higher than that of fossil fuels. The purpose of this project is to examine if 
increasing pressure within an algae photobioreactor will increase its efficiency. As described 
by Henry’s Law, the higher pressure will increase the solubility of CO2, and the better 
availability of the CO2 will allow the algae to undergo photosynthesis and grow faster.

The independent variable is the varying pressures. The control group is 0 psi added, while 
the levels of pressure used were 5 psi, 10 psi, and 15 psi. The dependent variable was the 
CO2 concentration inside the reactor, measured in ppm. The assumption made was that if 
more CO2 is being used at a faster rate, then the algae is undergoing photosynthesis more 
and is growing better. Each trial was conducted over a span of ten hours with data being 
collected every ten minutes. The data collection system was two Vernier CO2 sensors 
connected to an Arduino, which then stores data using an SD card shield. Constants include 
lighting and temperature. For more reliable results, the trials were conducted in a random 
order using a simple random sample. Further research can investigate the effect of constant 
pressurized airflow through the reactor. The composition of the air can be also be modified to 
mimic industrial sources of carbon dioxide, such as factories or cellular respiration by other 
organisms.

Agricultural & Environmental Services Laboratories. (n.d.). Retrieved November 01, 2017, from 
http://aesl.ces.uga.edu/publications/plant/Nutrient.asp

Algal Oil Yields – Yield Data for Oil from Algae Strains, Algae Species with High Oil Yields - Oilgae - Oil 
from Algae. (n.d.). Retrieved November 01, 2017, from 
http://www.oilgae.com/algae/oil/yield/yield.html

Dozens of reasons why the world doesn’t run on algal biofuels. (2016, September 29). Retrieved 
November 01, 2017, from http://energyskeptic.com/2015/algae/
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Effect of Material Composition on Immobilized Yeast Cell Ethanol Production
 Ramprasanna Chandrasekar

The fungus, Saccharomyces cerevisiae, is commonly used in fermentation as a source of 
biofuel. One product of the fermentation process, ethanol, is a comparatively highly efficient 
biofuel that is considered environmentally friendly and is, therefore, a growing area of 
interest. The current method of ethanol fermentation is known as “free cell” fermentation and 
produces moderate quantities of ethanol from Yeast bacterium, though at a high cost, 
contributing towards its low usage. Due to these inherent costs, a new technique known as 
cell immobilization was explored previously to potentially increase efficiency. In this 
technique, yeast cells were encapsulated in a sodium alginate gel. The resulting “bead” 
yielded higher ethanol production rates, in comparison to free cell fermentation. In a 
continuation of that prior research, the overarching goal was to research different methods on 
how to better commercialize the product. The main area of focus was on the material 
composition of the bead and we compared the rates of ethanol production in calcium alginate 
beads and in a new alternative, kappa carrageenan beads (K-carrageenan). These tests will 
what method of cell immobilization is an effective technique to improve ethanol production 
rates, and can realistically be applied in an industrial setting due to its high 
durability/permeability. This new insight can be utilized to further research in the field, and to 
implement safer, cleaner energy consumption strategies.

(n.d.). Retrieved March 01, 2018, from 
http://www.theartisan.net/dough_fermentation_and_temperature.htm

 Duarte, J. C., Rodrigues, J. A., Moran, P. J., Valença, G. P., & Nunhez, J. R. 
(2013). Retrieved March 01, 2018, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3695878/

 Wang, H. Y., & Hettwer, D. J. (1982). Cell immobilization ink-carrageenan 
with tricalcium phosphate. Biotechnology and Bioengineering,24(8), 1827-
1838. doi:10.1002/bit.260240809
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Comparing Various Electrolytes for Optimal H2 Production Via Water Electrolysis
 Brandon Dimitri

Hydrogen fuel cells have attracted attention as a renewable and emission free 
source of energy. Hydrogen is the most abundant element on Earth and can 
be used to power fuel cells 2.5 times more powerful than internal combustion 
engines (Hoffmann & Harkin 2014). While hydrogen is so abundant, it is not 
readily available to use in its elemental form. Electrolysis is a technique which 
uses an electric current to split water molecules, releasing hydrogen. Other 
methods of hydrogen production, such as production from biomass or fossil 
fuels, are cheaper, and therefore more popular, however, carbon emissions 
are produced from such processes (Godula-Jopek 2015). To achieve larger 
scale commercialization of emission free hydrogen fuel cells, efficient 
production of hydrogen is necessary. This experiment sought to compare 
different electrolytes and electrolyte concentrations in producing hydrogen via 
water electrolysis to determine the most practical means of producing 
hydrogen. The solutions tested included NaCl, Na2CO3, KOH, and sea water 
in 0.5 M, 0.3 M, and 0.1 M concentrations. These solutions were used to fill a 
graduated cylinder, which was inverted and placed in solution of NaCl. A 
stainless-steel electrode was positioned in the graduated cylinder as well as 
an adjacent test tube filled with the electrolyte solution. The electrodes were 
connected to a 6V battery, and the hydrogen gas produced was measured. 
Initial results indicated higher electrolyte concentrations produced greater 
amounts of hydrogen gas. No conclusive data was obtained as to differences 
between electrolytes in producing hydrogen, but data is still being gathered. 

Godula-Jopek, A. (2015). Hydrogen production: by electrolysis. Retrieved 
from https://ebookcentral-proquest-com.mutex.gmu.edu

Hoffmann, P., & Harkin, T. (2014). Tomorrow's energy: hydrogen, fuel cells, 
and the prospects for a cleaner planet. Retrieved from https://ebookcentral-
proquest-com.mutex.gmu.edu
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Utilizing Chlorophyll as the Photoactive Agent in a Solar Cell While Using PEDOT:PSS 
as a Semi-Coductive Substitute for Graphene
 Sean Hillis

Chlorophyll, which is found in all photosynthetic organisms, initiates the 
process of photosynthesis by creating a flow of electrons, which then yields 
chemical energy that the organism utilizes. This flow of electrons works much 
like a traditional solar cell, except the photoactive material in a traditional cell 
is usually a form of silicon, not chlorophyll; however, with the incorporation of 
chlorophyll as the photoactive material in solar cells, higher efficiency at an 
area of 5.5 inches by 6 inches – the average area of a commercial and 
residential solar cell – could be achieved at a lower cost than that of a 
traditional cell that uses crystalline silicon or polysilicon. As a substitute for 
graphene, a clear, conductive polymer is used called PEDOT:PSS. This 
polymer is spin coated at 3000rpm to achieve a thickness of 70nm on a 5.5 by 
6 inch glass substrate. This thickness is used to optimize the conductivity of 
the PEDOT thin film. Once the polymer has dried onto the glass substrate, a 
prepared chlorophyll extract is then dispersed over the glass plate. To evenly 
spread out the extract, a 5.5 by 5.5 inch glass plate is placed over top of it, 
leaving a 5.5 by 0.5 inch space on either side where an aluminum and a 
copper electrode are placed. The created solar cell is placed under an 
incandescent light and data is to be measured using a multimeter attached to 
each electrode. Whether it does or does not produce the desired output of 
electrical energy, this will increase what is known on organic solar cells.

Hoerner, L. J. (2013, May 2). Photosynthetic Solar Cells Using Chlorophyll and the 
Applications Towards Energy Sustainability. 

Green, M. A., Emery, K., Hishikawa, Y., Warta, W., & Dunlop, E. D. (2014, December 20). 
Solar cell efficiency tables (Version 45). Wiley Online Library. 10.1002/pip.2573 

Friedel, Brettina; Keivanidis, Panagiotis E.; Brenner, Thomas J.K.; Abrusci, Agnese; McNeill, 
Christopher R.; Friend, Richard H. . . . (2009, July 29). Effects of Layer Thickness and 
Annealing of PEDOT:PSS Layers in Organic Photodetectors. ACS Publications: 
Macromolecules. 10.1021/ma901182u
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The Effects of Temperature on Battery Storage
 Matthew Drew, Ian Seymour
Battery storage is imperative to the proper implementation of solar power 
solutions, so determining the best conditions to store the battery units is vital. 
The three types of batteries we decided to look at are, Lithium ion, Alkaline, 
and Nickel metal hydride. Temperature is a major factor in the storage 
capacity of batteries, so we are testing the batteries in four environments: 
room temperature, heated, refrigerated, and subzero. We also tested alkaline 
batteries put together in series at the same environments previously 
indicated. There is a faster decline in the refrigerated and frozen batteries 
across all the single battery data, this trend has made itself evident with the 
lithium ion batteries having an .1V difference between data sets. Both the 
alkaline and the nickel metal hydride batteries out perform the lithium ion 
batteries in retaining their charge with more than twice the drop in voltage. 
The series of alkaline batteries also displays similar trends as the single 
batteries with colder temperatures having larger voltage drops. While data is 
still being collected, we have determined that storing Nickel metal hydride 
batteries stored at a temperature between 70 and 90 degrees fahrenheit will 
mostly likely be the best candidate for solar battery storage.  

Cadex Electronics,. “Discharging at High and Low Temperatures.” – Battery 
University, 25 Jan. 2018, 
batteryuniversity.com/learn/article/discharging_at_high_and_low_temperature
s.

Leng, F., Tan, C. M., & Pecht, M. (2015, August 06). Effect of Temperature on 
the Aging rate of Li Ion Battery Operating above Room Temperature. 
Retrieved February 22, 2018, from nature.com/articles/srep12967.

Mims, C. (2017, October 15). Your Next Home Could Run on Batteries. 
Retrieved February 22, 2018, from https://www.wsj.com/articles/your-next-
home-could-run-on-batteries-1508065205
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The Effect of Air Pollution on Solar Panel Efficiency
 Ngoc-Tram Dao, Kelly Herrington
Solar panels are a great alternative energy source but when covered in air pollution, how 
effective can they really be? This experiment helps show how smoke can affect the amount 
of energy produced by solar panels. In the experiment, the independent variable is the 
amount of smoke being produced, the dependent variable is the solar panels efficiency and 
the control group is the solar panels with no smoke. Solar panels were placed in a cardboard 
covered fish tank with different levels of smoke being produced. The solar panels were 
measured, in volts, to see how much energy was produced. The data showed an inverse 
relationship between the voltage and the levels of smoke. An ANOVA Test was used, and 
resulted in these means, the control: 7.249 V, one match: 7.183 V, two matches: 7.139 V, 
three matches: 7.039 and four matches: 6.88 V. The test resulted with a p value of less than 
0.0001, meaning the data is extremely significant. The alternative hypothesis is that smoke in 
the atmosphere will negatively influence the voltage of solar panels, which is supported by 
these results. Compared to the control group, the experimental groups had a lower average. 
Some major sources of error are the movement of the sun, buildup on the solar panels and 
various amounts of ink on the newspaper pages. To further this research, other types of 
pollution can be tested to see their effect on solar panels 

Bergin, M. H., Ghoroi, C., Dixit, D., Schauer, J. J., & Shindell, D.T. (2017, June 23). Large 
Reductions in Solar Energy Production Due to Dust Particulate Air Pollution. Retrieved from 
http://pubs.acs.org/doi/pdf/10.1021/acs.estlett.7b00197.

Perry, N. (2017, September 3). Air pollution throws shade on India's solar success. Phys.org. 
Retrieved from https://phys.org/news/2017-09-air-pollution-india-solar-success.html

Rajput, D. S., & Sudhakar, K. (2013, March). Effect Of Dust On The Performance Of Solar 
PV Panel. Retrieved from https://www.researchgate.net/publication/235929242_Effect_ 
Of_Dust_On_The_Performance _Of_Solar_PV_Panel
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Harvesting Excess Attic Heat to Power a House
 Shashank Moola, Dheeraj Yachamaneni
When air is heated up, it expands. When the air expands, it becomes less dense 
than the air around it. The less dense hot air then rises up above the more dense 
cold air much like wood floats on water because wood is less dense than water. This 
floating effect in a less dense medium is called a buoyant force or a displacement 
force. Our primary goal is to find a way to utilize the excess heat trapped in the attic 
of homes. We will show the proof of theory using a model house, thermoelectric 
generators, and custom built heatsinks. The thermoelectric generators will be wired 
in parallel to use the temperature difference between inside the attic and outside of 
the house to create electricity. The electricity will be stored and used as an energy 
source to power utilities in the house. This project will benefit people that live in 
extremely frigid and humid areas where there is a great difference in temperature 
between the indoors and outdoors. 

Adroja, Mr Nikunj; B.Mehta, Prof Shruti; Shah, Mr Pratik (2015-03-01). "Review of 
thermoelectricity to improve energy quality". 2 - Issue 3 (March-2015). JETIR.

Berendson, R. (2015). The Physics of Insulation. Popular Mechanics, 192(8), 105

Cojocaru-Mirédin, Oana. "Thermoelectric Materials Design by controlling the microstructure 
and composition". Max-Planck Institut. Retrieved 8 November 2016.
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Effects of Polarizers on Solid-State Lasers
 Spencer Kinney, Caleb Schear
 Linear polarizers have a simple use, to block some light but not all, but which 
photons should be blocked and which should pass? That question poses a 
serious problem in physics.  If two polarizers are placed in series with an arc 
length of 90° there should be no light that passes, but if a third polarizer is 
placed between the two it will actually allow more light to pass even though 
more polarizers should mean a darker shade.  This strange property of light is 
called Bell’s Inequality and it is a major foundation of what makes quantum 
physics so confusing.  To quantify Bell’s Inequality we will create a system 
with three linear polarizers in series with a laser and a lux-meter used to 
measure the light intensity from the beam.  The first polarizer will have a 
constant angle of polarization equal to 0°, the other two polarizers will be 
independent variables ranging from 0° to 90°.  The light intensity measured 
on the lux-meter will be the dependent variable ranging from 0% to 100%.  A 
solution to Bell’s Inequality will allow quantum computers, a cutting edge 
technology to vastly improve computational skills as well as lower costs.  This 
will also cause a revolution within the quantum physics and science 
community.   

Bell, J. S. (2001). On the einstein podolsky rosen paradox. In John S Bell On 
The Foundations Of Quantum Mechanics (pp. 7-12).

 

Ospelkaus, C., Langer, C. E., Amini, J. M., Brown, K. R., Leibfried, D., & 
Wineland, D. J. (2008). Trapped-ion quantum logic gates based on oscillating 
magnetic fields. Physical review letters, 101(9), 090502.

 

Barnes, N. P. (2007). Solid-state lasers from an efficiency perspective. IEEE 
Journal of Selected Topics in Quantum Electronics, 13(3), 435-447.
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Battling the Heat Island Effect: Improving the Heat Mitigation Properties of Cool 
Materials Through the Modulation of Surface Geometry 
 James Li, Konrad Siebor
The objective of this project is to improve the heat mitigation properties of cool 
materials by modifying the surface geometry of the substrate onto which the 
material is applied. Cool materials exhibit impressive reflectivity in the visible and 
near-infrared spectrum combined with high emissivity in the infrared spectrum. 
These materials can thus lead to reduced electricity costs and the mitigation of the 
heat-island effect when applied to surfaces in urban environments. Different 
surface patterns have been shown to impact reflectivity and emissivity values for 
natural structures such as snow and soil patterns. Moreover, previous research has 
focused on changing the chemical composition of the cool materials itself in an 
attempt to improve its heat mitigation capabilities which oftentimes involves 
materials that are not scalable in a commercial setting. In this experiment, acrylic 
squares were laser-etched to obtain various pseudo-random surface patterns 
created by an algorithm onto which an acrylic elastomeric cool coating was applied. 
A heat lamp that mimicked the solar spectrum applied thermal energy to the system 
at different incidence angles to stimulate the circadian movement of the sun. The 
heat mitigation properties of the cool coating layer were quantified by 
measuring the change in temperature of a copper block placed underneath the cool 
coating layer through a temperature probe. Data collection is currently in progress, 
and statistical analysis has not yet been performed in order to determine any 
significant trends in the data.   

Pisello, A. L. (2017). State of the art on the development of cool coatings for buildings and cities. 
Solar Energy, 144, 660-680. doi:10.1016/j.solenor.2017.01.068

Synnefa, A., Santamouris, M., & Livada, I. (2006). A comparative study of the thermal performance of 
reflective coatings for the urban environment.Solar Energy, 80, 968-
981.doi:10.1016/j.solener.2005.08.005

Wang, Z., Coburn, C. A., Ren, X., & Teillet, P. M. (2012). Effect of soil surface roughness and scene 
components on soil surface bidirectional reflectance factor. Canadian Journal of Soil Science, 92, 
297-313. doi:10.4141/CJSS2011-069 
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Can Polycyclic Aromatic Hydrocarbons be Removed From Curing Smoke using a 
Filter?
 William Baron

Smoking foods are an ancient and current practice of curing and preserving 
foods. Used to preserve animal flesh and to flavor other foods, the practice is 
seen in several diets and casual snacks. Smoking comes with increased 
cancer risk, similarly in tobacco smoking, burnt particles called Polycyclic 
Aromatic Hydrocarbons occur when organic matter is combusted. PAHs are 
carried by the smoke onto the morsels and are, as a result, consumed. PAHs 
are a group of molecules that are carcinogenic to the human body. Ingestion 
from breathing or from consumption can cause cancer to occur. PAHs and 
multiple cancers have been linked together. 

PAHs can be removed from the air with the use of a filter or filtration system. 
Combination of a filter and a smoker could solve this problem and remove 
most PAHs from the smoke, leading to heavily decreased cancer risk. Filters 
will be prototyped and finalized to test the effectiveness of removing the PAH 
particles.

A filter will be prototyped and constructed and inserted into the smoker for 
testing. The smoker is then let to run for the normal length of time that it takes 
to ‘hot smoke’ meat of certain weight. The filters will then be examined for 
effectiveness as well as having a PAH indicator strip inserted inside of the 
smoker. Data will be recorded from the effectiveness of the filters and the 
quality of the smoke.

Sadiktsis, Ioannis, et al. “Removal of Polycyclic Aromatic Hydrocarbons and 
Genotoxic Compounds in Urban Air Using Air Filter Materials for Mechanical 
Ventilation in Buildings.” Taylor & Francis Online, ASHRAE, 24 Mar. 2016, 
www.tandfonline.com/doi/full/10.1080/23744731.2016.1152155.

“Polycyclic Aromatic Hydrocarbons (PAHs).” Agency for Toxic Substances & 
Disease Registry, United States Government, 1 July 2008, 
www.atsdr.cdc.gov/csem/csem.asp?csem=13&po=11.

Gomaa, Enayat A, et al. “Polycyclic Aromatic Hydrocarbons in Smoked Food 
Products and Commerical Liquid Smoke Flavourings.” Taylor & Francis 
Online, Taylor & Francis, 10 Jan. 2009, 
www.tandfonline.com/doi/abs/10.1080/02652039309374174.I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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The Effect of the Wing Design on the Speed of a Wind Turbine
 Sriya Chelluri

The engineering goal of this experiment was to refine the wing design of wind turbines to 
optimize speed. Each of these designs mimics a gliding animal (independent variable); 
specifically, Mycteria americana (Wood Stork), Lasius niger (Garden Ant), Glaucomys 
sabrinus (Northern Flying Squirrel), Parexocoetus brachypterus (Flying Fish), and the control 
(wind turbine). As a result, the dependent variable, the speed (in rpm), was affected. Two 
aerodynamic forces will impact the systems: air reaction force and rotational force. At the 
fan’s highest speed, the mean for the stork, ant, constant, squirrel, and flying fish are listed 
(in rpm) respectively: 62.2, 38.2, 37.6, 39, 73.4. At the fan’s medium speed, the means are 
listed (in rpm) respectively: 47.6, 31, 17.4, 38.8, 61.2. At the fan’s lowest speed, the means 
are listed (in rpm) respectively: 39.6, 9.8, 3, 26.6, 50.2. The hypothesis was supported: both 
the stork and fish wing speeds (in rpm) remained constant as the speed of the wind 
decreased. They performed very consistently and with a high rpm. An Anova test showed 
that the p value was less than 0.0001. By understanding which particular designs perform 
well, it will allow for each geographical area to specifically design turbines that will benefit 
them the most. This study can be furthered by implementing a mechanical assembly to mimic 
the motion of the animals to research the effect of translational force on wind speed. With 
this, the experiment will account for all three aerodynamic forces: translational force, air 
reaction force, and rotational force.

Ha, N. S., Truong, Q. T., Goo, N. S., & Park, H. C.  (2013). Biomechanical properties of insect 
wings: The stress stiffening effects on the asymmetric bending of the allomyrina dichotoma 
beetle's hind wing. PLOS ONE 8(12): e80689. Retrieved from 
https://doi.org/10.1371/journal.pone.0080689

Jacobson, M. Z. (2017). How 139 countries could be powered by 100 percent wind, water, 
and solar energy by 2050. Cell Press. Retrieved October 2, 2017, from 
https://www.sciencedaily.com/releases/2017/08/170823121339.htm

Truong QT, Nguyen QV, Truong VT, Park HC, Byun DY, et al. (2011) A modified blade 
element theory for estimation of forces generated by a beetle-mimicking flapping wing 
system. Bioinspiration & Biomimetics.  6: 036008- 036019.
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The Designing and Prototyping of Pneumatic Tools That Are Capable of Being 
Produced Using Additive Manufacturing
 Jacob Di Girolamo
The purpose of the engineering project is to determine the feasibility of using additive 
manufacturing to produce pneumatic tools. 3D printing is becoming an increasingly 
popular method of manufacture but there are a lack of pneumatic tools being 
produced using printing. The tool being designed and prototyped is a multipurpose 
pneumatic motor that is being tested to meet standards of usability for different tools. 
The motor is a Tesla turbine with fourteen discs that exhaust the air through slots in 
the shafts towards the rear of the tool. The tool is composed of eight unique 
components and a total of twenty-one components, excluding all pneumatic fittings. 
Of the components, eighteen of them are 3D printed, one is a machined steel shaft, 
and two are ball bearings. The tool is a size that can be held and easily be adapted 
to look and feel similar to commercially available pneumatic drills or grinders. The 
tool is being tested on a basis of rotor speed measured in rpm, the number of 
components that cannot be 3D printed, how long the turbine can run without wear, 
safety, and its practical usability as specific tools. Preliminary testing shows the 
prototype turbine is capable of reaching 2400 rpm at 40 psi and will likely be capable 
of drilling sanding, and grinding. It is expected that the final iteration of the tool will be 
effective at drilling, sanding, and grinding and will be comparable to a multi-purpose 
commercially available tool that is intended for similar tasks. 

Tesla, N. (1913). U.S. Patent No. 1,061,206. Washington, DC: U.S. Patent 
and Trademark Office.  (Application for patent submitted 1911)
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Detecting  Drowsiness at  the Steering Wheel      
 Madison Jolly

Driving while drowsy is a leading cause of car accidents. Similar to driving 
while under the influence, driving drowsy slows reaction time.  While the 
effects of driving intoxicated are generally known, the detrimental effects of 
driving while drowsy are typically less emphasized in society. It is also more 
difficult for a driver to know when he or she is too fatigued to drive.  Creating 
a device that notifies a driver when he or she may be too sleep deprived to 
drive could potentially lessen the rate of car accidents related to fatigued 
driving. 

For this device force sensors were used to measure the hand grip of the 
driver.  The force sensor were connected to a breadboard circuit which 
sounds an alarm if the force sensors have pressure applied to them. 
Challenges have been identified and changes are being made to the working 
model.

This device would be able to be put in cars and allow for a way drivers can 
track if they may be too tired to drive.  Future research will possibly create a 
device that would take into account more factors of being drowsy such has 
heart rate and eye movement.  This would allow for a device that can assess 
if someone is falling asleep at the wheel more accurately. 

Li F., Wang XW., Lu BL. (2013) Detection of driving fatigue based on grip force on steering wheel 
wavelet transformation and support vector machine. In: Lee M., Hirose A., Hou ZG., Kil R.M.(eds) 
Neural Information Processing. ICONIP 2013. Lecture Notes in Computer Science, volf8228. Springer, 
Berlin, Heidelberg 
 
Kim, M.K., Nam, J.Y., Noh, S.Y., Han, D.W. “The effects of a concentration, an auditory reaction time 
and a muscle power on an agility”, The Korean Academy of Physical Therapy Science, vol. 19, no. 3, 
pp. 17-22, 2012. 

Danion, F. (2013). Superposition of automatic and voluntary aspects of grip force control in humans 
during object manipulation. PLoS ONE, 8(11), e79341. http://doi.org/10.1371/journal.pone.0079341
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Development of a control surface reliant GPS Guided Recovery System During 
Weather Balloon Descent to Facilitate Retrieval Efforts
 Shane Carroll, Rishiraj Kanungo

Weather has been a constant problem for developing countries concerning 
disasters and predictability in its patterns.  Atmospheric balloons, which can 
drift kilometers away from the launch point, are often lost during recovery and 
can be a hazard to the environment.  With this in mind, this experiment is set 
out to facilitate the process of weather balloon recovery in order to improve 
the affordability of weather data collection. The proposed solution was to 
design a more efficient and reliable weather balloon which would use spatial 
awareness technology and GPS directed control surfaces to guide the 
capsule to a set recovery point during the descent phase. To achieve this 
result, an Arduino Uno along with multiple extensions such as the Adafruit 
Ultimate GPS Breakout and MPU-9050 will be used for real time collection 
temperature, GPS coordinates, orientation, and altitude data. With these two 
components, it would be possible to monitor the weather balloon’s path of 
travel alongside the data collection which could result in the increased 
accuracy of predictions.  Data collection is currently ongoing and the 
experiment will be considered a success if the average distance between the 
launch and recovery points is decreased when the recovery system is 
enabled.  Future research could explore the possibility of prolonged weather 
balloon flight and active data transmission through the use of onboard 
equipment.

M. Gai, G. Guglieri, M. G. Lattanzi, A. Lombardi, M. Mana, L. Masserano, I. Musso, P. 
Navone, A Scientific Mission Based on a High Altitude Stratospheric Balloon, International 
Journal of Aerospace Sciences, Vol. 3 No. 1, 2014, pp. 18-29. doi: 
10.5923/j.aerospace.20140301.03. 

Weather Balloon. YSJournal, (17), 20-24. Received from https://ysjournal.com/wp-
content/uploads/2015/06/A-Raspberry-Pi-Weather-Balloon.pdf 

Hillard, D. P., Hillard, G. E., Hillard, M. P., Hillard C. A. (2007). US2007272801 (A1). 
Germany: European Patent Office.
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Why Companies Should Buy Old Trucks
 John Loeffler
The project was done to see what how much of a difference Diesel Exhaust Fluid systems 
made on the performance of new trucks vs. older trucks without the Diesel Exhaust systems. 
Trying to limit emissions on diesel powered trucks has been done since 2004 which was 
when the Environmental Protection Agency mandated that all diesel-powered truck come 
stock with an Exhaust Gas Recycling system, followed in 2007 with the mandate of a Diesel 
Particulate Filter and in 2011 with the mandate of Diesel Exhaust Fluid systems. To test the 
performance of the two trucks they were driven over a course of fifty miles five times while 
hauling 1000lbs and another five times without hauling anything. The the trucks should have 
the same fuel economy however, over the course of testing, it was found that the 2002 model 
year got almost three miles a gallon better than the 2015 model year hauling and almost four 
miles a gallon better without hauling. However, the diesel exhaust systems did do their job in 
that the 2015 model year did produce fewer high range engine revolution CO2 emissions but 
the added weight of the systems did reduce the fuel economy by 22% not hauling and 23% 
hauling. Aside from holding a better fuel economy in both hauling and non-hauling the 2002 
model year costs less to maintain in the long run as parts are cheaper making them optimal 
for a new company. 

Diesel Exhaust Fluid (DEF) - The Facts About the Fluid. (n.d.). Retrieved February 26, 2018, 
from https://cumminsengines.com/def-facts

(2009, October 22). 2010 Cummins Aftertreatment System Animation. Retrieved February 
26, 2018, from https://www.youtube.com/watch?v=p8clK9qSGlk

Gonderman, J. (2014, January 31). Understanding Diesel Exhaust Fluid - Basic Training - 
Diesel Power Magazine. Retrieved February 26, 2018, from http://www.trucktrend.com/how-
to/expert-advice/1402-understanding-diesel-exhaust-fluid-basic-training/
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Altering Intersection Geometry to Improve Traffic Flow During Peak Hours
 Rebecca McFadden

As suburban areas become more populated, the improvement of traffic flow 
becomes more critical to the efficiency and welfare of the community. Many 
times, however, small-town intersections are ignored by traffic engineers due 
to the low volume, and therefore small amount of delay, that these 
intersections experience. Yet in the case of the intersection of Main Street 
and Maple Avenue, we see a small-town intersection experiencing more 
traffic than it is designed to handle due to the influx of traffic from multiple 
schools. The goal of this experiment is to collect data on the volume of traffic 
during the peak hours and use a computer simulation to analyze whether or 
not a roundabout or a different signal timing pattern would handle the high 
volumes more efficiently. Roundabouts have been examined in previous 
studies, and have been found to have less vehicle delay and congestion than 
signalized intersections. Volumes and signal timing were collected for each 
input direction for five weekdays and will be run through the simulation 
software VISSIM, which allows users to input hourly flow volumes, 
intersection geometry, flow ratios, signal timing, and vehicle types to model 
the intersection in its current state. These inputs can then be modified to 
improve the simulation output and overall efficiency. As soon as the data is 
fully collected and compiled, the simulation can be run for both the original 
and altered signal geometry and timing to determine if re-designing the 
intersection would improve the flow rate through the intersection.

LeBas, Melissa Arrigo, "A Comparative Analysis of Roundabouts and Traffic 
Signals through a Corridor" (2015). LSU Master's Theses. 
3753. http://digitalcommons.lsu.edu/gradschool_theses/3753

Pegu, S., & Nath, T. (2017). A review on modelling and simulation of 
vehicular traffic at signalized intersection. International Journal of Engineering 
Trends and Technology,48(5), 237-241. doi:10.14445/22315381/ijett-
v48p242

Galoustian, G. (2017, August 9). Researchers 'Count Cars' – Literally – to 
Manage Traffic. Retrieved September 21, 2017, from 
http://www.fau.edu/newsdesk/articles/counting-cars.php
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Utilizing Thermoelectricity to Create an Electric Generating Tire
 Phu Ho, Tue Nguyen
The project conducted was to test the ability of creating a tire that wields the properties of a 
thermo-electric generator using the Spin-Seebeck effect. The project is to see how different 
models, the independent variable, can produce a higher voltage, the dependent variable, 
compared to an original Thermo-Electric Tire, which served as the control. To investigate the 
voltage output of each design, a working-station was created to replicate the heat created 
between the tire and asphalt. Theories plus math equations were to support this procedure. 
The results show potential for the future usage of thermoelectric generators in the field of 
vehicles. The Spin-Seebeck effect, when applied, can produce a higher voltage output while 
maintaining structural flexibility. By combining hypothesized analysis and further experiments, 
it is found that creating the TET would not be able to withstand a weight of a car and will 
need to be support with interior structural designs. It has been concluded that the tire is 
capable of producing a voltage using heat-flux and the hypothesis is supported, which was 
the effect of different models on the voltage output of the tire. Due to lack of time and 
resources, a prototype was not created. For further research, how much pressure can the tire 
withstand. 

Uchida, K., Adachi, H., Kikkawa, T., Kirihara, A., Ishida, M., S. Y., . . . Saitoh, E. (2016, April 
14). Thermoelectric Generation Based on Spin Seebeck Effects. Retrieved December 4, 
2017,from http://ieeexplore.ieee.org/document/7452553/

Qian, S., Yu, J., & Yan, G. (2016, November 23). A review of regenerative heat exchange 
methods for various cooling technologies. Retrieved December 07, 2017, from 
http://www.sciencedirect.com/science/article/pii/S136403211630942X

Gou, T., Liu, G., Pang, Y., Wu, B., Xi, F., Zhao, J., . . . Wang, Z. L. (2017, November 7). 
George Mason University Central Authentication Service (CAS). Retrieved December 7, 
2017, from https://www-sciencedirect-
com.mutex.gmu.edu/science/article/pii/S2352431617301426?
_rdoc=1&_fmt=high&_origin=gateway&_docanchor=&md5=b8429449ccfc9c30159a5f9aeaa9
2ffb&ccp=y
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A Study of a Canard-Wing Configuration with Various Canard-Winglet Characteristics
 Benjamin Nibbelink

Canard-wing configurations can provide important benefits to plane performance 
that conventional tail-plane configurations cannot. Studies have shown that in a close-
coupled canard-wing configuration, vortices created in the wake of the canard can contribute 
to increased wing performance. Wingtip vortices are vortices that arise from a 
pressure differential between the bottom and top of a wing, causing higher pressure fluid 
below the wing to swirl around the tip of the wing to reduce the pressure differential. 
Winglets are devices positioned on the end of a wing that have shown to affect the position 
and strength of wingtip vortices. This study focuses on a system involving a canard-wing 
configuration with a winglet on the canard, with the expectation that the winglet will affect 
the canard-wing fluid interaction. Wing performance and canard-wing interactions will be 
analyzed with respect to variations in winglet characteristics and canard positioning. Data 
collection is ongoing.

Narayan, G., & John, B. (2016). Effect of winglets induced tip vortex structure on the 
performance of subsonic wings. Aerospace Science and Technology, 58, 328-340.

Kersh Jr, J. M. (1990). Lift enhancement using close-coupled canard wing vortex interaction 
(Doctoral dissertation, Monterey, California: Naval Postgraduate School).

Ghoreyshi, M., Darragh, R., Harrison, S., Lofthouse, A. J., & Hamlington, P. E. (2017). 
Canard–wing interference effects on the flight characteristics of a transonic passenger 
aircraft. Aerospace Science and Technology, 69, 342-356.
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Programmable Maglev System
 Alfred Premkumar
Modern maglev transportation systems in use in Asia show extreme potential 
through energy conservation, but nearly all of these systems appear to be 
fully linear. The purpose of this project is to create an array of electromagnets 
that can be controlled by a computer through software, altering each 
electromagnet’s voltage inputs to create varying, joined electromagnetic 
repulsion fields for non-linear transportation. By doing this, a repulsion terrain 
would be created, allowing a same polar object to move around on the 
system’s vicinity. Multiple electromagnetic repulsion fields would overlap with 
another and contribute to pressuring a multitude of forces on the object. 
These forces can range from creating different placements for different 
objects or having multiple nodes of the system create something akin to a 
Halbach array in order to propel different objects for any purpose. The system 
is currently being programmed as a simulation in Java through the Eclipse 
IDE using a user interface, accepting inputs regarding variables such as 
voltage for every node to display outputs in force for every node and the 
system as a whole, showing its impact on a same-charged object. This is an 
ongoing project, with a fully physical version of the project being planned for 
next year. This simulation is a test for building said project. The impact of this 
is that it creates a non-linear transportation system that can be manipulated 
for almost any purpose, especially for cargo transportation. 

Kou, B., Xing, F., Zhang, L., Zhang, C., & Zhou, Y. (2017). A Real-Time 
Computation Model of the Electromagnetic Force and Torque for a Maglev 
Planar Motor with the Concentric Winding. Applied Sciences, 7(12), 98. 
doi:10.3390/app7010098

Magnetic Levitation Principles. (n.d.). Retrieved from 
http://www.engineeringmatters.com/EngineeringMatters_Project_Maglev.pdf

Nave, C. R. (n.d.). Magnetic Field. Retrieved February 25, 2018, from 
http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/magfie.html
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Dimples on Fan Blades in a Turbine
 Nicholas Rentsch

The purpose of this research project was to determine whether a turbine 
could produce more suction if vortex generators were implemented into the 
turbine blades. Based on preliminary research, vortex generators should 
allow more air to pass through the turbine blade, thus inducing a greater 
vacuum force. Increasing the suction in turbines is necessary to improve the 
performance and efficiency of modern gas-turbine engines, often found in 
commercial aircraft. Furthermore, high performance cars rely on small 
turbines called turbochargers. Turbochargers maximize the air in combustion 
chambers.

The experiment was conducted with a 3d printed, single scroll, turbocharger 
that was mounted to a base. An electric motor was mounted to the same 
base, and its shaft was connected directly to the turbine blade. Data was 
collected with an airspeed sensor, which was housed in front of the intake 
port. The turbine blade with vortex generators has yet to be tested. Once 
testing is completed, both sets of data can be analysed. If the results show a 
marginal improvement in performance, the application of this research can be 
monumental for turbine technology.

Kim, S., Kim, J. S., Park, J., & Choi, J. (2006). Measurements in the wake of an airfoil with 
regular roughness on the upper surface near the leading edge.Proceedings of the Institution 
of Mechanical Engineers, 220, 203-208. Retrieved from https://search-proquest-
com.mutex.gmu.edu/docview/213190489?accountid=14541 

Siconolfi, L., Camarri, S., & Fransson, J. H. M. (2015). Stability analysis of boundary layers 
controlled by miniature vortex generators. Journal of Fluid Mechanics, 784, 596-618. 
doi:http://dx.doi.org.mutex.gmu.edu/10.1017/jfm.2015.591 

Wang, B., Wang, J., Zhou, G., & Chen, D. (2014). Drag reduction by micro vortexes in 
transverse microgrooves. Advances in Mechanical Engineering, 
doi:http://dx.doi.org.mutex.gmu.edu/10.1155/2014/734012
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HMGH MKII
 Alexander Rodriguez

The HMGH MKII (Hand-held Motorized Grappling Hook) is a continuation project of last 
years HMGH. The engineering goal of the MKII is to improve upon the HMGH and further 
develop a more refined prototype. In addition to improvements on the HMGH the MKII 
includes an ancillary device.  This device facilitates the transportation of items and or 
supplies as well as provides a base for modular upgrades. The device is titled LC (Line 
Crawler) as it traverses along the MKII’s Kevlar line. To meet the engineering goal there are 
three requirements; the MKII needs to lift 180 pounds, launch a projectile and line 50 feet, 
and be at least 35% lighter than the HMGH. 

Brain, M. (2006, November 14). How Lithium-ion Batteries Work. Retrieved February 17, 
2018, from https://electronics.howstuffworks.com/everyday-tech/lithium-ion-battery.htm

Miller, J. (2008, January 04). That Amazing Planetary Gear Set! Retrieved February 17, 
2018, from https://appauto.wordpress.com/2008/01/02/that-amazing-planetary-gear-set/

Applied Fiber – Synthetic Cable Termination Synthetic Fiber End Fittings. (n.d.). Retrieved 
February 17, 2018, from https://goo.gl/Gxq3Cq

What Torque Really Means. (n.d.). Retrieved February 17, 2018, from 
https://www.dewalt.com/dewalt-dna/featured-articles/what-torque-really-means

 D. (n.d.). How A DC Solenoid Works[PDF]. Ferndale: Decco.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://appauto.wordpress.com/2008/01/02/that-amazing-planetary-gear-set/
https://goo.gl/Gxq3Cq
https://www.dewalt.com/dewalt-dna/featured-articles/what-torque-really-means


1313X12
Engineering Mechanics

1300

LCPS RSEF OFFICIAL ABSTRACT - 2018
Mathematically Accurate, Double-Axis Microgravity Simulator
 Gwyneth Schloer

Recently, the desire to travel out in to space other planets and beyond has become both 
more popular as well as more feasible. In order to travel further into space, scientists must be 
able to account for every scenario that could possibly occur in a microgravity environment. 
However, resupply missions to the International Space Station (ISS) are quite costly 
especially with the limited amount of money and resources. Therefore, the simulation of 
microgravity in ground laboratories is becoming increasingly essential due to the high cost of 
space missions to the ISS and the strong desire to explore space.

This experiment is intended to create a new type of effective double-axis microgravity 
simulator. Microgravity has been simulated through free fall, magnetic forces, and lastly 
through rotating axes. Previously made double-axis microgravity simulators used two motors 
to spin both axes. However, this new simulator design uses only one motor with a 90 degree 
converter to spin both axes, increasing efficiency while effectively simulating microgravity. 
The goal is to simulate microgravity, not zero gravity, because even on the ISS there is still 
microgravity (or else the ISS would be floating through space right now). The method for 
simulation is to average out the gravity vectors to get a gravity vector close to 0. Using this 
new and accurate microgravity machine design, scientists will be able to test the effect of 
microgravity on various organisms. This can greatly reduce the costs needed to perform tests 
in microgravity conditions.

Biophysical Society. (2015, February 10). Worms in space: Exploring health effects of 
microgravity. ScienceDaily. Retrieved October 10, 2017 from 
www.sciencedaily.com/releases/2015/02/150210141730.htm

Worms In Space: Exploring Health Effects of Microgravity. (2015, February 2). Retrieved 
October 12, 2017, from http://www.newswise.com/articles/worms-in-space-exploring-health-
effects-of-microgravity

Paul, A. (2017, July 26). Epigenetic change in Arabidopsis thaliana in response to spaceflight 
- differential cytosine DNA methylation of plants on the ISS (APEX-04) - 07.26.17. Retrieved 
October 12, 2017, from 
https://www.nasa.gov/mission_pages/station/research/experiments/1762.html
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Determining the Efficacy of the Use of Commercial Off-The-Shelf Parts Exposed to 
Extreme Space Conditions During Cubesat Engineering 
 Emiko Tsuyuki

    In order to add to the body of knowledge regarding weather, communications, and 
mapping, Cubesats are a class of nanosatellites which possess standard sizes and forms. 
The standard Cubesat size uses a “one unit” or “1U” measuring 10 x 10 x 10 centimeters; 
however, this design can also be extended to larger sizes. In this research, an iPhone 5c and 
a Samsung Galaxy Note 3 were tested with solar power banks to determine whether it was 
possible to replicate Cubesat components using off-the-shelf parts. Their reactions in 
extreme situations and environments similar to those in space were tested. Parts were tested 
in conditions -14 degrees Celsius to 45 degrees Celsius, increasing by three degrees each 
testing run during seven hour-long cycles. They still functioned after. Phones were also 
placed in a thermal vacuum chamber overnight; the iPhone experienced small damage but 
recovered and worked normally after a few days. The Samsung functioned normally. Finally, 
phones were subjected to vibration in both the x and y direction, starting at level twelve and 
decreasing by three until reaching zero. They experienced three cycles each. In each 
situation, the phones maintained integrity. It was determined that the possibility of producing 
a working Cubesat with commercial off-the-shelf parts is strong; the parts most likely have the 
ability to survive harsh conditions encountered by their placement in space and subsequent 
stays in the solar system. This technology presents a new platform for investigations and 
advanced research, all in a more compact and more cost-friendly manner. 

Faust, J. M. (2016, August 22). CubeSats: faster and cheaper, but better? Retrieved 
September 24, 2017, from http://www.thespacereview.com/article/3047/1

Howell, Elizabeth. (2016, October 6). CubeSats: Tiny Payloads, Huge Benefits for Science 
Research. Retrieved November 14. 2017, from https://www.space.com/34324-cubesats.html

NASA. (2016, February 25). What are SmallSats and CubeSats? Retrieved November 14, 
2017, from https://www.nasa.gov/content/what-are-smallsats-and-cubesats
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The Effect of Helmet Chin Strap Orientation on Ability to Reduce Concussions
 Collin Warner
The purpose of the research was to see if compromising the integrity of the chinstrap 
reduced helmet efficiency. Helmets protect a player by increasing the time an impact force is 
applied reducing the impulse experienced. The chinstraps role is to keep the head in contact 
with the protective padding and to keep the helmet from falling off but not all players properly 
fit their straps before use. For testing six groups were used: no helmet, properly fitted, loose 
fitted, no chin-strap, and properly fitted and loose fitted with one side unstrapped. The 
helmets were dropped 6 ft with an accelerometer and ballistics head inside. The p-value was 
0.000552 so the null hypothesis was rejected. The groups from least to greatest protection: 
no helmet with 67.53 g’s, no-chinstrap with 38.79 g’s, loose and properly fitted chinstrap with 
one side unstrapped at 14.28 and 11.73 g’s respectively and properly fitted chinstrap with 
54.43 g’s. The properly fitted helmet performed better than the control and was also the only 
group to keep the head inside the helmet after impact. All compromised chinstraps, therefore, 
experienced lower acceleration values because the force was experienced over a longer 
time. The data supports the claim that a weakened chinstrap is not as effective at protecting 
a player. This risk is amplified if in a knockdown blow the helmet comes off because an 
impact with the ground would produce acceleration values like that of the control. The loosely 
fitted helmet was an outlier and therefore not included. 

Fang, D., & I. (2017, November 07). Ballistic Gel. Retrieved February 26, 
2018, from http://www.instructables.com/id/Ballistic-Gel/

STEVAL-MKI153V1  . (n.d.). Retrieved February 26, 2018, from 
http://www.st.com/content/st_com/en/products/evaluation-tools/product-
evaluation-tools/mems-motion-sensor-eval-boards/steval-mki153v1.html#sw-
tools-scroll
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A More Efficient Method to Sanitize Hands in Hospitals
 Caitlin Williams

Proper hand hygiene is vital to good health in hospitals, and the general public community. 
However, many people do not wash their hands for the proper amount of time to remove all 
the pathogens, or they skip the step completely due to the drying effects repetitive hand 
washings can have. Similarly, alcohol based hand sanitizers are used to kill bacteria, 
however many nurses and doctors forget this step while leaving a patient’s room. In order to 
be successful, a solution must have similar results to washing hands, while being able to 
complete the task in less time.

A design for a hand hygiene station has been created using a simple acrylic exterior. In order 
to initiate the program, a motion sensor recognizes the hand has entered the device. Once 
the loop begins, antiseptic is sprayed, a UV light is turned on, and the motion sensor begins 
to look for hands again. A Raspberry Pi is used to control this loop, and a counter may be 
added to run tests on the probability of a user stopping and taking the time to use the device. 
The time to run the loop, remove hands, and re initiate the loop for a second run for the other 
side of the hand is about 10 seconds, 5 seconds faster than the average time spent washing 
hands. This number may seem small, but it will quickly add to minutes and even hours saved 
over time.

Beck, A. (2004) What are the Effects of Ultraviolet Light on Bacteria Mortality?. California 
State Science Fair: 2004 Project Summary

Stonebank, M. (2001, October 19) UNIX/Linux Tutorial for Beginners. Retrieved from 
http://www.ee.surrey.ac.uk/Teaching/Unix/

Hand Hygiene in Healthcare Settings. (2016, April 28). Retrieved from 
https://www.cdc.gov/handhygiene/science/index.html
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Layer-by-layer Self-Assembly to Make Electrospun Chitosan Hydrophobic for 
Microbead Removal 
 Isha Bhangui, Medhini Sosale
Microbeads are small, hydrophobic plastic particles found in cosmetic products that currently 
pose a severe environmental threat. According to Talvitie et al. (2017), current technologies 
that exist to deter microbead pollution are too expensive for wide-scale application. 
Therefore, cheap and environmentally-conscious alternatives for microbead removal are 
being investigated. One such alternative is chitosan, a hydrophilic biopolymer containing 
hydroxyl and amine functional groups (Philippova & Korchagina, 2012). These groups can be 
chemically modified via layer-by-layer self-assembly, in which chitosan amine groups interact 
with calcium lignosulfonate solution to increase polymer hydrophobicity and microbead 
removal capacity (Luo et al., 2012). Therefore, the purpose of this investigation is to 
synthesize hydrophobic electrospun chitosan-based composites to remove microbeads from 
water. In this process, chitosan meshes will be electrospun and then characterized via SEM, 
flow rate, and tensile strength tests to determine their practicality in water filtration. 
Successful modification of chitosan hydrophobicity will be quantified through a water-contact 
angle test. Microbead removal will be tested by incubating meshes in a microbead/water 
mixture and investigating how this changes their mass. Preliminary trials suggest that a 3 
percent w/v solution of low molecular weight chitosan in 90 percent acetic acid yields a 
solution of ideal viscosity for electrospinning. Overall, this research would contribute to the 
synthesis of an inexpensive, biodegradable mesh with the potential to filter harmful 
microbead pollutants from water.  

Homayoni, H., Ravandi, S.A.H., & Valizadeh, M. (2009). Electrospinning of chitosan 
nanofibers: Processing optimization. Carbohydrate Polymers, 77, 656-661. 
doi:10.1016/j.carbpol.2009.02.008 

Ivar do Sul, J. A., & Costa, M. F. (2014). The present and future of microplastic pollution in 
the marine environment. Environmental Pollution, 185, 352-364. 
doi:10.1016/j.envpol.2013.10.036 

 Luo, H., Shen, Q., Ye, F., Cheng, Y.-F., Mezgebe, M., & Qin, R.-J. (2012). Structure and 
properties of layer-by-layer self-assembled chitosan/lignosulfonate multilayer film. Materials 
Science and Engineering C, 32, 2001-2006, doi:10.1016/j.msec.2012.05.023
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Determining the Effectiveness of United States Army Corps of Engineers Levee 
Construction in Hurricane Prone Areas
 Harry Challis

     The United States has employed the Army Corps of Engineers in building and repairing 
levees affected by hurricanes and in-land flooding. This engineering takes place to make 
locations where people live safer and to protect natural habitats. The purpose of this research 
was to determine whether levees the United States Army Corps of Engineers constructed 
were effective in reducing and preventing hurricane driven in-land flooding when compared to 
storm surges that occurred prior to levee placement. 

     Maps created via ArcGIS were analyzed to determine this effectiveness by tracking 
historical hurricane paths, storm surges and levee placement. These maps indicated 
engineering and addition of levees, while they did lessen damage in certain locations, did not 
protect entire areas. This is true in New Orleans which suffered damage from category 5 
Hurricane Katrina, experiencing eight feet of flooding in Mid-City. After Katrina, with the 
addition of more levees, New Orleans experienced greater protection during Hurricane Isaac. 
To increase protection, placement of additional levees in areas west of Lake Pontchartrain is 
recommended. Since hurricanes travel inland, it is better to construct levees towards the 
western side of Lake Pontchartrain instead of the southern to reduce the distance flooding 
moves in-land. Additional analysis would entail determining whether rerouting of streams and 
rivers by the United States Army Corps of Engineers affects the degree of storm surge 
damage. As temperatures change and strength of hurricanes increase, determining optimal 
location for levee construction and the insistence of the importance of funding for such 
projects is merited.

 

Hurricanes and Climate Change: What We Know. (2017, September 06). Retrieved 
November 16, 2017, from   http://www.climatecentral.org/gallery/graphics/hurricanes-and-
climate-change-what-we-know

Leon, N. (ed.). (2017, September 27). How do Hurricanes Form? Retrieved November 16, 
2017, from   https://spaceplace.nasa.gov/hurricanes/en/

What Can we Learn from Hurricane Katrina? (n. d.). Retrieved November 16, 2017, from    
https://learn.weatherstem.com/modules/learn/lessons/87/09.html
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The Creation of Sorbents from Natural Waste Material to Aid in the Remediation of 
Chemical Spills 
 Nneka Ezera

     Soil and water pollution have become ever increasing environmental 
issues that are the subject of various types of regulation. Currently, many 
materials employed to clean up spills have detrimental effects on the 
environment such as the chemical 2-butoxyethanol. It was the intent of this 
research to determine whether natural waste substances could be used to 
bioremediate spills.

     Dried peels of oranges, avocado, and pomegranate were pulverized into powder form and 
applied to water spills to determine the capacity for absorption. Powder was applied to spills 
and the ratio of material to water absorbed was noted after a time period of five minutes. In 
order to determine the amount of powder used, excess water was drained and the masses 
were obtained before and after the water was drained. Pomegranate powder yielded the 
lowest level of absorbency while the pomegranate displayed an absorbency level slightly 
below that of the avocado. Orange peel powder provided the greatest absorbency with 0.21 
grams per milliliter being absorbed. 

    Further research would entail testing the absorbency ratios of these natural 
materials on the remediation of chemicals other than water. This could 
provide additional data as to the types of chemicals that could be safely 
remediated from the environment with natural materials and would prevent 
these chemicals from entering the ecosystem. This could lead to an eco-
friendly approach to using sorbents in absorbing chemicals. 

American Chemical Society. 2012. A complete solution for oil-spill cleanup. Available online 
at:   https://www.acs.org/content/acs/en/pressroom/presspacs/2012/acs-presspac-november-
14-2012/a-complete-solution-for-oil-  spill-cleanup.html

 Hansman, H. 2015. Scientists find a natural way to clean up oil spills, with a plant based 
molecule. Available online at:  https://www.smithsonianmag.com/innovation/scientists-find-
natural-way-to-clean-up-oil-spills-with-plant-based-molecule-  180955815/

 Science Daily. 2008. Orange peel can help clean up dirty water. Available online 
at:  https://www.sciencedaily.com/releases/2008/10/081020093500.htm
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The Effect of Temperature on the Volume of Grease-Degradation Fulfilled by the 
Bacteria Serratia marcescens and Bacillus cereus in a Recycling Plant Simulation
 Jovia Ho

Over five billion pizzas are sold worldwide every year. Each pizza arrives to a 
home in a box made of corrugated cardboard drenched in grease oil. This 
results in boxes incapable of being recycled in community recycling plants. 
With population increase and quantity of pizza purchased yearly, landfills will 
be contaminated with these fatty acids, harming soil chemistry and leaching 
dangerous oils into nearby water sources. The goal of this experiment was to 
see if bacteria have the potential to biodegrade saturated fats in hopes of 
removing these fatty acids from pizza boxes, making recycling possible. The 
bacteria, Serratia marcescens and Bacillus cereus, known for biodegrading 
automobile oils, was used in this research. For the purpose of this 
experiment, palm oil was substituted for the saturated fats commonly found in 
pizza boxes. The two bacteria were cultured separately in liquid nutrient 
broth, then inserted into test tubes containing five milliliters of water and three 
milliliters of oil. To further the recycling plant simulation, the bacteria were 
tested in a water bath at different temperatures. The change of volume, 
measured before entering and after 48 hours in the water bath, determined 
the efficiency of the bacteria. More research needs to be conducted in order 
to support the hypothesis that the two bacteria are capable of biodegrading 
saturated fats.

Drobniewski, F. A. (1993). Bacillus cereus and related species. Clinical 
microbiology reviews, 6(4), 324-338.

Edem, D. O. (2002). Palm oil: Biochemical, physiological, nutritional, 
hematological and toxicological aspects: A review. Plant Foods for Human 
Nutrition, 57(3-4), 319-341.

Hejazi, A., & Falkiner, F. R. (1997). Serratia marcescens. Journal of medical 
microbiology, 46(11), 903-912.
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Grow Greenly
 Vrushti Joshi, Grace Maloney
The primary purpose of this experiment is to engineer a plant pot made 
entirely from organic materials. The hypothesis states that if  a biodegradable 
plant pot is made out of all organic materials, it will enhance a plant’s growth 
and development. This is based on the fact that all of the ingredients being 
used are not harmful to the environment, yet beneficial to the plant. The 
plant pots are then tested for the purpose of gathering data regarding the 
improvement of plant growth in the biodegradable plant pot versus a plastic 
plant pot. To test the plant pots, twenty were tested in the lab while an 
additional twenty were sent to the South Riding and Leesburg Gardening 
Clubs. Plant growth was measured and recorded once each week.  We also 
had a control which was a plant planted without the biodegradable pot. Using 
the data, the ratios were modified accordingly to ultimately create the most 
beneficial plant pot. To create the ratios, various ratios of compost and waste 
pellets from a local water facility with cornstarch and water as binding 
materials were used. To combine these ingredients, a blender, aluminum tin, 
and a oven created the hardened pot structure.  Results are still pending to 
determine the effectiveness of these organic pots. 

How Fertilizers Harm Earth More Than Help Your Lawn. (n.d.). Retrieved 
February 20, 2018, from https://www.scientificamerican.com/article/how-
fertilizers-harm-earth/

Reducing the Impact of Wasted Food by Feeding the Soil and Composting. 
(2017, March 20). Retrieved February 20, 2018.

Stone, Peyton. https://vtechworks.lib.vt.edu/handle/10919/75649 Evaluation 
of Biosolids for Use in Biodegradable Transplant Containers.
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The Effect of Microbial Cellulose on the Development of Non-plant Based Paper
 Anuraag Kaloji, Aaron Pongsugree
The purpose of this project is to test an alternative to traditional paper making 
that uses plant, cotton, and wood fiber cellulose. Cellulose, used for paper 
making as of now, is the major constituent of cotton (over 94%) and wood 
(over 50%).  Our alternative is using cellulose made from Gluconacetobacter 
xylinus a bacteria culture instead of the cellulose that comes from wood, 
plants, and cotton.  This would be beneficial to the world because, if used on 
a large scale, using bacterial cellulose to produce paper would reduce the 
amount of need for wood which would lead to the cut back of annual 
deforestation. Although we use cotton and paper in our experiments, we used 
a very small amount (about 3% to 40% of total mixture).  Micro-bacterial 
cellulose, also known as microbial cellulose, is an unbranched bio-polymer 
linked glucopyranose residue.  The cellulose is produced naturally by 
bacterial gel sheets. Chains of BC aggregate to form sub fibrils which are 
crystallized into microfibers (Kudlicka, 1989) and then into ribbons (Jonas and 
Farah, 1998).   It grows into its biofilm form naturally over a time window of 
one to two weeks. For our paper making procedure, we use materials such 
as Gluconacetobacter xylinus , bleach, glue, starch, cotton fibers, and small 
amounts of paper throughout trials.  Our procedure includes using a blender 
to make a mixture for a paper mold to shape and replicate the structure of 
traditional paper. We remove water from the mixture with a sponge and dry 
out the molded mixture overnight.  Trials have produced paper of various 
strengths and brittleness. 

Brenner, G. 1997. Bergey’s Manual of Systematic Bacteriology.Williams and 
Wilkins. New York.

S. V. N. Vijayendra, T. R. Shamala. (2014) Film forming microbial 
biopolymers for commercial applications—A review. Critical Reviews in 
Biotechnology 34:4, pages 338-357. 

Hioki N, Hori Y, Watanabe K, Morinaga Y, Yoshinaga F, et al. (1995) 
Bacterial cellulose; as a new material for papermaking. Kami-Gikyo-Shi 49: 
82-87.
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Converting Desert Sand to Arable Soil
 Rishabh Choudhari, Andrew Lutterodt
The issue of diminishing of land for farming is an issue that impacts every 
human alive.  By using mycelium to convert sand to a viable platform to grow 
crops in, vast deserts can possibly be converted into copious amounts of 
farmland.  The steps taken to achieve this goal involved mixing different 
ratios of mushroom substrate with sand, adding moisture, and observing the 
growth of mycelium with the overarching goal being to kill the mycelium and 
test the ability to grow crops.  Mycelium is a threadlike structure that roots 
from fungus.  One species of fungus that was utilized in the research and 
experimentation is Pleurotus Ostreatus, the Oyster Mushroom,  because of 
its rapid rate of growth , and it is already produced in large quantities for 
consumption.  Mycelium helps forests, gardens and other ecosystems thrive. 
Therefore, it is an ideal candidate in helping convert a desert into arable land 
and it is a step in the right direction of ending food shortages around the 
world.  Two ratios of sand to mushroom substrate were tested, 50% sand to 
50% mushroom substrate by volume, and 65% sand to 35% substate by 
volume, and triplicates were made for each.  The aim of this portion of the 
experiment was to determine which mixture of sand to substrate was optimal 
for the growth and success of mycelium.  Following these tests, adequate 
ways to kill the mycelium were sought in order to ensure the future growth of 
a planted crop without the hindrance of the mycelium. 

Fungal communities in fallow soil before and after amending with pine 
sawdust. (2000, April 18). Retrieved October 12, 2017, from 
https://www.sciencedirect.com/science/article/pii/S0929139300000445

Hassan, F. (2010). Journal of Basic and Applied Sciences. Cultivation of the 
King Oyster Mushroom (Plerrotus eryngii) in Egypt, 99-105. doi:10.6000/1927
-5129

Hunger and food security - United Nations Sustainable Development. (n.d.). 
Retrieved September 25, 2017, from 
http://www.un.org/sustainabledevelopment/hunger/
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The Effect of Iron (III) Nitrate on the Efficiency of the Hydroponic Phytoremediation 
of Eruca satvia 
 Gabrielle Karam, Marwa Popal

While iron is necessary for healthy plant growth, an excessive amount causes 
damage to plants. Iron ore mines and iron pipes expose plants to damaging 
amounts of iron which extend to the groundwater, harming countless 
organisms. Phytoremediation, the ability for certain species of plants to 
absorb heavy metals, was applied towards an experimental design to protect 
the environment against harmful amounts of iron. Eruca satvia, a plant that 
conducts phytoremediation, was grown hydroponically and distributed among 
three different concentrations of iron (III) nitrate over five days. The extent to 
which the Eruca satvia absorbed the iron reflected its efficiency in the ability 
to absorb abnormal concentrations of iron from water.

Using a spectrophotometer, the iron concentrations of the water were 
measured and found have no significant difference (P>0.05) when compared 
with controls. . Regarding the biomass of the plants, an ANOVA test showed 
that the data was insignificant with a P-value of 0.07. However, the biomass 
was highest in the Eruca satvia plants treated with 500 parts per million (ppm) 
when compared with the control group and 100 ppm plants of iron (III) nitrate. 

Sources of error included the lack of circulation in the hydroponic systems. 
Results were supported by data from spectrophotometry and biomass. Future 
research will allow knowledge of plants and their abilities in phytoremediation 
of toxins and heavy metals to be implemented towards the creation of 
bioremediation gardens.

Adrover, M., Moya, G., Vadell. J., (2013). Use of hydroponics culture to assess nutrient 
supply by treated wastewater. Journal of Environmental Management, volume 127, page 162
-165. https://doi.org/10.1016/j.jenvman.2013.04.044

Gleekia, A., Pradhan, D. S., & Sahu, H. B. (2016). Impacts of iron ore mining on water 
quality and the environment in Liberia. Retrieved from 
https://www.researchgate.net/publication/304580575_IMPACTS_OF_IRON_ORE_MINING_
ON_WATER_QUALITY_AND_THE_ENVIRONMENT_IN_LIBERIA

Iron and water: reaction mechanisms, environmental impact and health effects. 
(2018). Retrieved January 15, 2018, from https://www.lenntech.com/periodic/water/iron/iron-
and-water.htm
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Using a Drone to Find Plastic Bottles in Waterways
 Rohit Rao

Plastic bottles are a cause of the death of fish and blocks water flow by creating 
little dams where these bottles are gathered. Chlorinated bottles release harmful 
chemicals into the water and soil. The chemicals that are falling into water are 
hurting fish and others. Bottles made of synthetic plastic are not all biodegradable. 

Ten empty plastic water bottles were scattered randomly over a field in a 6 foot 
square area. A drone was used to take images of the area and the images were 
downloaded to a computer. A program was written to identify pixel by pixel the 
individual plastic bottles from the background by color. Initial results show that the 
program successfully recognized 9 out of the 10 bottles. This was repeated four 
times, each time hiding a more and more of each bottle in order to test the limits of 
the program. 

Full bottles recorded was easily identified compared to the bottles that were only 
one fourth visible which were difficult for the program to depict. Results for all the 
types of bottles are pending. 

This could later been used to have a drone take multiple images of a waterway and 
use the pictures to detect areas with a high density of trash for remediation. 

Gall, S. C., & Thompson, R. C. (2015). The impact of debris on marine 
life.https://doi.org/10.1016/j.marpolbul.2014.12.041. 
 

Eriksen, M., Lebreton, L. C., Carson, H. S., Thiel, M., Moore, C. J., Borerro, J. C., . . . Reisser, J. (n.d.). 
Plastic Pollution in the World's Oceans https://doi.org/10.1371/journal.pone.0111913

Tibbetts, J. H. (2015). Managing Marine Plastic Pollution: Policy Initiatives to Address Wayward 
Waste. https://doi.org/10.1289/ehp.123-A90 
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Testing the Quality of a Homemade Water Filter and Water Distiller
 Faith Wotorson

Water has a direct correlation to quality of life in a certain region; the cleaner the water is and 
the more water there is to drink, the better life seems to be. This experiment is being 
conducted in order to test the efficiency of a homemade filter and distiller to see how clean 
the water comes out. This experiment will aid in the creation of a more fool-proof water 
quality system that water-scarce places can use. The experiment requires you to build a filter 
and distiller out of water bottles, sand, rocks, and cotton. It uses a generic water quality test 
to find levels of lead, iron, any sulfates, and bacteria inside of the filtered and distilled water. 
The conduction of the experiment is as follows: put the dirty water through the filter, after that, 
put the filtered water into a can or cup and place into distiller, pour the condensed water into 
microtubes, place microtubes into centrifuge, spin in centrifuge, then test the water.  My 
independent variable would be the amount of water being put into the filter. My dependent 
variable is would be the levels of iron, lead, and bacteria found in the water. All the data 
would be compared to the control group, which is un-filtered, and non distilled water.

The filter being used throughout the experiment is composed of materials that cannot be 
cleaned throughout the experiment. Theoretically, the first three trials will most likely produce 
the cleanest water. After that, the filter will begin to get dirty and bacteria will remain inside it 
because there is no way to wash it, and the water will begin to come out dirtier. The 
hypothesis that underlined the experiment was: if one was to build a homemade water filter 
and distiller, then it will produce clean water. It’s a straightforward hypothesis, however the 
data does not support it. The filter started to produce clean water but as it was used more 
often, the levels of bacteria and elements inside it increased. The independent variable really 
had no effect on the dependent variable, but, there was a substantial amount of error. The 
fact that the filter was made of materials that would not be able to be cleaned throughout the 
experiment leads to a buildup of bacteria. Which skewers the data completely.

Boisson, S., Kiyombo, M., Sthreshley, L., Tumba, S., Makambo, J., & Clasen, T. (2010). Field 
Assessment of a Novel Household-Based Water Filtration Device: A Randomized, Placebo-
Controlled Trial in the Democratic Republic of Congo. 5(9), 1-10.

 Fipps, G. (2003). Irrigation Water Quality Standards and Salinity Management Strategies. 
Irrigation Water Quality Standards and Salinity Management Strategies, 3-18.

 Gundry, S., Wright, J., & Conroy, R. (2004). A Systematic Review of the Health Outcomes 
Related to Household Water Quality in Developing Countries. Journal of Water and Health, 1
-13.
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Engineering Silicone Polymers with an Olive Oil Solvent to Enhance Tensile Strength
 Chloe Arana

     Polymers are created for many different uses in the engineering world. Polymer 
engineering is an important field, as many household devices rely on the development of 
more efficient polymers. Sealants for windows and kitchen appliances need constant 
improvement due to the nature of intense wear over time. As is typical with many polymers, 
the strength to weight ratio is important in development and engineering in order to provide 
the greatest structural integrity.

      This research was conducted to enhance the weight-bearing properties of silicone sealant 
and develop a stronger polymer without the use of harmful chemicals. Olive oil was used 
based on its ability to strengthen polymers such as ultra-high molecular weight polyethylene. 
The experimental polymer consisted of 30 milliliters silicone and three milliliters of olive oil, 
while the control polymer consisted of 30 milliliters. Both were molded, cured, and tested to 
determine the degree of weight they could withstand.

     Polymer molds were subjected to increasing weight and the weight at which they lost 
integrity was noted. Statistical analysis determined that the null hypothesis, that there is no 
difference in tensile strength and material behavior in silicone polymer with the addition of 
olive oil, was accepted. While tensile strength was not significantly different between the test 
groups, those polymer molds created with added olive oil were more flexible. Additional 
research would entail making symmetrical pieces of polymer and adding different types of 
vegetable oil. Continued research would be valuable because improved sealants could save 
consumers money and time in the future.

Celanese. 2016. GUR UHMWPE: Product Manual. Available online 
at:https://www.celanese.com/engineered-materials/products/GUR-UHMW-PE/media-
literature.aspx

Reusch, W. Lipids. 2017. Available online at: 
 https://www2.chemistry.msu.edu/faculty/reusch/virttxtjml/lipids.htm

Schaller, R., Feldman, K., Smith, P., & Tervoort, T. A. 2015. High-Performance Polyethylene 
Fibers “Al Dente”: Improved Gel-Spinning of Ultrahigh Molecular Weight Polyethylene Using 
Vegetable Oils. Macromolecules,48(24), 8877-8884.
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Creation of Self-Healing Concrete via Bacillus sphaericus formation of Limestone
 Noor Azem

     Scientists have discovered bacteria species which survive in the harsh environment of 
concrete. If provided proper nutrients, they produce limestone, filling micro-fissures before 
substantial cracks and structural deficiencies result. Bacillus pseudofirmus or Sporosarcina 
pasteurii in clay pellets with calcium lactate have been used to heal cracked concrete 
quickly. 

     This research’s purpose was to determine whether a method existed to heal concrete 
fissures other than encapsulating bacteria and food and mixing capsules in the concrete as it 
is poured. Liquid cultures of Bacillus sphaericus mixed with calcium lactate were poured into 
concrete cracks and observed over three weeks to determine healing. Grass was grown in a 
group of cracked slabs to determine whether their growth with the bacteria and calcium 
lactate would occur faster than the repair, resulting in the reformation and growth of cracks. 

      Due to minimal healing visible, acetic acid was added to the crack to determine the 
presence of limestone. Limestone had formed though not as quickly as was observed in 
research conducted by other scientists. Hence, natural concrete healing occurs via this 
method. Interestingly, it was observed that plants grown within cracks containing bacteria 
grew faster than plants in cracked slabs with no bacteria and faster than the formation of 
limestone, most likely due to nitrogen fixation by the bacteria.

    Additional research time may exhibit the complete healing of concrete cracks and that plant 
growth is a flaw in the innovation. The use of limestone-producing bacteria could increase the 
lifespan of concrete and reduce repair expenditures.

Arnold, D. 2011. Self-Healing Concrete. Available online 
at: http://www.ingenia.org.uk/Ingenia/Articles/654 

Office, E. P. 2015. “Bio-concrete” set to revolutionize the building industry: Dutch inventor of 
self-healing concrete named finalist  for European Inventor Award.  Available online 
at: http://www.epo.org/news-issues/press/releases/archive/2015/20150421i.html

Patel, P. 2015. Helping Concrete Heal Itself. Available online 
at: http://pubs.acs.org/doi/full/10.1021/acscentsci.5b00376 
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Effect of Carbon Sources on the Production of Microbial Cellulose
 Erin Christoph

Microbial cellulose is an organic compound with high polymerization and 
unique physiochemical properties. Microbial cellulose forms when bacteria 
feeds on sugar nutrients from a carbon source then spins small fibers which 
create multiple layers of cellulose on the surface of a liquid culture. When 
dried, it creates a fabric that has applications in biomedicine, wound dressing, 
and clothing. The most commonly used carbon source in the production of 
microbial cellulose is glucose, which yields a high amount of cellulose but is 
cost prohibited. This experiment tests agricultural waste as a low-to-no cost 
carbon source in the production of microbial cellulose. Coconut juice, 
pineapple rind, and oat hay were chosen as the carbon sources while 
glucose was used as the control. Four cultures each using one carbon source 
were given a 15-day growing period. The cellulose was weighed individually 
to determine which carbon source had the highest rate of production. The 
cellulose made with glucose weighed the most at 6.34g, followed by coconut 
juice at 5.98g and oat hay at 5.66g, with pineapple rind weighing significantly 
less at 3.76g. While glucose had the highest rate of production, it was also 
the most brittle fabric, with coconut juice being the least. Experimentation 
showed that coconut juice was the most efficient carbon source as it yielded a 
high rate of production, high tensile strength, and minimal cost. Further 
research could delve into increasing the water resistance of microbial 
cellulose to improve applicability in biomedicine and commercial fields.
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The Effect of Types of Maglev Track on the Speed of the Train Car
 Riley Dodge, Steven Sosa

Efficient transportation is important today. It saves time, resources, and the environment. The 
purpose of this experiment was to study the efficiency of different types of maglev tracks 
which are EMS and EDS. These were compared to a control which was a single track using 
magnets for levitation. The independent variable was the types of tracks built and used. The 
dependent variable was the time that it took for the object posing as a train car to move 
across 0.3 meters of available track. 15 trails were taken. Due to human error, only the 
control test track worked properly. The average time it took for the control train to cross 0.3 
meters was 0.611 seconds. Since the other two tracks didn’t work, the average for both was 
0. The statistical test that was used was the ANOVA test. The outcome p-value was less than 
0.0001. The alternative hypothesis was: if an object posing as a train car is pushed down 0.3 
meters of model EMS track, then the time would be less than if it were pushed down a model 
of EDS track. According to the p-value, the stated hypothesis was not supported by the data. 
Because the two test tracks did not work, it cannot be said that the independent variable 
affects the dependent variable. The largest problem that occurred with the experiment was 
the inability to build the EMS and EDS tracks. Possible future research is applying similar 
maglev principles to automobiles.

Chaudhary, A,. Gupta, A., Mahindru, D.V,. Meta, N., Yadav, M. (2013) Review of 
magnetic levitation (maglev): A technology to propel vehicles with magnets. Global 
Journal of Researches In Engineering Mechanical and Mechanics. 13 (7).

Quain, J. (2007). Fast track: With airports and highways more congested than ever, new train 
technologies have the potential technologies have the potential to resurrect the age of rail. 
Popular Mechanics, 184 (12), 88.

Renneboog, R. M. (2012). Electromagnet technologies. Applied Science, 600 
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The Effect of Various Carbon Based Covering Material for Super Capacitors on Total 
Energy Storage and Energy Density
 Simon Liles, Stuart Liles

The electric vehicle is stalled by slow charging. This experiment’s goal is to find faster 
charging technology. If graphene is used as surface material in a supercapacitor, then the 
energy stored, and energy density will be greater compared to supercapacitors using 
activated carbon, graphite, or chemical batteries, because the area between the two 
electrodes will increase allowing for increased static electric charge to form in the 
supercapacitor storing charge. The independent variable was the material used for the 
supercapacitor and the dependent variable, milliamp hours (mAh) and mAh per gram. The 
control is a lithium-ion battery of equivalent voltage. Three supercapacitors were built: 
activated carbon, graphite, and graphene. After they were built, they were then charged and 
discharged over a period of time and the mA consumed was measured. The activated carbon 
supercapacitor held on average 3.447 mAh compared to 1200 for lithium-ion. For the 
statistical analysis, a T-Test was performed. The graphite was nonfunctional and the 
graphene was not built due to limitations. The hypothesis was not supported, the lithium-ion 
is more energy dense and held more charge. The statistical analysis returned a p-value less 
than 0.0001 which makes the data statistically significant. It is inconclusive if the independent 
variable influenced the dependent variable because one supercapacitor was tested. The 
biggest limitation was time. With more time, the other two supercapacitors could be finished 
and improve results. For further research, an experiment can be done on different 
thicknesses and types of metals.

Kim, K. (2015). High operating voltage supercapacitor using PPy/AC composite electrode 
based on simple dipping method. Journal of Chemistry, 2015, 7.

Raccichini, R., Passerini, S., Scrosati, B. & Varzi, A (2015). The role of graphene for 
electrochemical energy storage. Nature Materials, 14 (3), 271. 

Woodford. C. (2017) Supercapacitors. Retrieved September 28, 2017, 
http://www.explainthatstuff.com/how-supercapacitors-work.html
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Developing a Water Filter Using Electrospun β-lactoglobulin Amyloid Fibrils
 Sydney Maloney, Joseph Shangraw

Heavy metals are known to have negative physical and mental health effects on humans. 
The objective of this experiment is to create a cheaper, more efficient water filter by 
exploring the new field of protein-based water filters using &beta;-Lactoglobulin (BLG), the 
most common protein found in milk. The free cysteine group in BLG can bond with heavy 
metals, which leads to potential applications as a water filter when incorporated into 
electrospun meshes. For &beta;-Lactoglobulin to have water filtering capabilities, the protein 
must be denatured into aggregates called amyloid fibrils through heat treatment in an acidic 
solution, revealing the free cysteine docking stations of the protein that capture the metal 
ions. The amyloid fibrils are then incorporated into a polyethylene oxide (PEO) solution and 
are electrospun onto a plastic mesh. Pentaerythritol triacrylate (PETA) is used as a UV 
induced crosslinker that makes the PEO mesh insoluble. This also supports the mesh by 
improving mechanical strength and the tensile properties of the mesh. The meshes are then 
tested by passing samples of water with equal concentrations of copper (ii) ions through the 
mesh with a vacuum solvent filter. Preliminary testing shows that the aggregated BLG is 
successful in binding to roughly a third of the copper ions from a solution before being spun 
into a mesh. Control data shows that close to 11% of copper ions are filtered out by a mesh 
without BLG. A nonparametric Kruskal-Wallis test is used to determine the difference 
between the meshes with and without the protein.

Bolisetty, S., & Mezzenga, R. (2016). Amyloid–carbon hybrid membranes for universal water 
purification. Nature Nanotech Nature Nanotechnology, 11(4), 365-371. 
doi:10.1038/nnano.2015.310

Jung, J., Savin, G., Pouzot, M., Schmitt, C., & Mezzenga, R. (2008). Structure of heat-&beta;-
Lactoglobulin aggregates and their complexes with Sodium-Dodecyl Sulfate. 
Biomacromolecules, 9, 2477-2486. doi:10.1021/bm800502j

Zhou, C.J., Wang, Q., & Wu, Q. (2012). UV-initiated crosslinking of electrospun poly(ethylene 
oxide) nanofibers with  pentaerythritol triacrylate: Effect of irradiation time and incorporated 
cellulose nanocrystals. Carbohydrate Polymers, 87, 1779-1786.
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The Effect of Natural Aggregates on the Compressive Strength of Concrete
 Abeer Siddiqui

Concrete is among the most highly utilized materials in the world. It is 
essential for building common structures such as roads, bridges, and 
buildings. However, the cost of producing concrete is rising due to lack of 
eco-friendly and abundant resources. Utilizing natural aggregates in place of 
limestone could potentially create more durable and abundant concrete that 
can be obtained at lower costs. The experiment tested compressive strength 
(in pascals) of concrete samples that replaced limestone as the conventional 
aggregate in a concrete composition with natural raw materials such as 
coconut fiber, rice husks, seashells, and eggshells. Concrete samples with 
limestone as the aggregate served as the control group.

The compressive strength means were compared by an ANOVA test and 
determined to be significantly different (p is less than 0.05). T-tests comparing 
the means of each group showed that compressive strengths were lower for 
each aggregate in comparison to the control. Within the aggregates, coconut 
fiber samples had the highest mean compressive strength, followed by rice 
husks, seashells, and eggshells, respectively.  Future research could focus 
on finding more eco-friendly aggregates that produce lighter concrete to lower 
albedo, which is radiation reflected by a surface. The aggregate substitutes 
could be utilized to develop concrete that emits lower rates of carbon dioxide 
while being produced. Concrete with a high compressive strength that is 
produced at low costs could be essential for areas affected by natural 
disasters that need attainable resources to repair buildings and homes and 
could also be used for low-income housing.

Richardson, D. N. (2003). Review of Variables That Influence Measured Concrete 
Compressive Strength . Retrieved January 11, 2018, from 
https://www.nrmca.org/aboutconcrete/cips/35p.pdf

Serifou, M., Sbartai, Z. M., Yotte, S., Boffoue, M. O., Emeruwa, E., & Bos, F. (2013). A Study
\of Concrete Made with Fine and Coarse Aggregates Recycled from Fresh Concrete Waste. 
Journal of Construction Engineering,01-05. Retrieved January 13, 2018, from 
https://www.hindawi.com/journals/jcen/2013/317182/.

Mittal, A., Kaisare, M. B., & Shetti, R. (1993). Experimental Study on Use of Fly Ash 
in Concrete. Tarapur Atomic Project,01-022. Retrieved January 11, 2018, from 
https://www.sefindia.org/forum/files/experimental_study_on_use_of_fly_ash_in_concrete_by
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Comparative Analysis of Adhesives
 Steffanie Urbano

When creating an on-the-fly repair business, one of the most important tools for a 
repairperson is their adhesives. In my field, there is a very narrow selection of glues meeting 
the high standard to be considered effective. They must be quick, durable, and strong. Even 
with an experienced-based, expansive knowledge of glues, there are simply too many to fully 
understand the uses and science behind them. The intent of this research project is to 
thoroughly analyze and compare different glues used in quick-fix repairs. Therefore, the 
research purpose of this project is to test various properties and abilities of adhesives to 
create an index of glues and their levels of effectiveness.  Due to the high amount of 
variability throughout my project and the extensive amount of combinations that could be 
tested, only specific experiments and situations that will provide usable information will take 
place. The true goal of this project is to provide practical and usable information that can be 
used on a day-to-day basis for the average glue user.

Research provides detailed information regarding the chemical makeup of each adhesive. 
Patents detailed the active ingredients and chemical makeups of most of the glues. Further 
research revealed how the chemicals found in these adhesives worked and what reactions 
were caused by the chemistry of the glues. However, there is not much known on how 
adhesives work on the molecular level. For instance, there are multiple theories on how 
adhesion takes place like whether it is a chemical or physical connection. The core of this 
project is based on the difference in the chemistries of each glue and the corresponding 
effects that result from these chemical differences. More data is being collected and all 
conclusions will relate to each glue. However, statistical analysis will provide the comparative 
portion of the adhesive analysis as it will provide information on averages, significance, and 
the correlation of the results. The product will be an index of data, a part for each glue and 
another portion comparing all the results. Conclusions will include which glue is suggested for 
what practice and an overarching conclusion of all adhesives tested. The overall goal is to 
understand and document a range of fast-acting adhesives.

Sharpe, L. H. (n.d.). What exactly is the physical or ... - Scientific American. Retrieved 
February 21, 2018.

Why Does an Adhesive Bond. (n.d.). Retrieved February 21, 2018, from 
http://www.adhesives.org/adhesives-sealants/science-of-adhesion/why-does-an-adhesive-
bond

IMPROVING THE BONDING PROPERTIES OF SUBSTRATES. (n.d.). Retrieved 
February 21, 2018, from http://www.adhesives.org/adhesives-sealants/science-of-
adhesion/surface-treatment
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Second Skin Biodegradable Gel
 Maanasa Valluri

Currently, treatments for burn victims range in accordance to urgency of 
administering the treatment and the severity of the particular burn. However, 
there is yet a standard treatment to be put in place for hospitals to fit all 
circumstances that affect the vitality of the burned tissue. The purpose of this 
experiment is to provide a solution to this problem by creating a 
biodegradable graft out of a polyacrylamide and agar gel concentration. The 
versatility of the polyacrylamide combined with the stability of the agar, 
creates an elastic and robust “second skin” that is easy to preserve for 
prolonged uses, making it suitable for several circumstances unlike certain 
organic materials such as the Tilapia Fish Skin, with it’s quick expiration after 
limited use. It also provides the benefit of allowing several additives such as 
collagen and antibodies to diffuse through the gel into the skin, like an 
organic material would be able to do. 

The gel is created by combining proportionate concentrations of liquid 
polyacrylamide, liquid agar together in a gel plate until solidified. Trials 
afterwards consist of testing the versatility of the gel through oxygen diffusion 
tests, K12 bacteria prevention tests, and  moisture tests. Overall, the results 
of these tests conclude that the gel works just as effectively as an organic 
material, with the added benefit of durability and elongated preservation of 
the material. Evaluating this new burn treatment as a critical advancement 
compared to other treatments still in use today.

Taking Care of Burns. (2000, November 01). Retrieved February 27, 2018, from 
https://www.aafp.org/afp/2000/1101/p2029.html

Materials Required:. (2011). Retrieved February 27, 2018, from 
http://vlab.amrita.edu/?sub=3&brch=73&sim=213&cnt=2

Lee, K. Y., & Mooney, D. J. (2012, January 1). Alginate: Properties and Biomedical 
Applications. Retrieved February 27, 2018, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3223967/

Polymerdatabase.com, (2015). Polymer Properties Database. Retrieved February 
27, 2018, from http://polymerdatabase.com/polymer%20classes/Polyacrylamide
%20type.html
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The Effect of Different Powders on Durability of Plastic Spoon Substitute
 Allison Armstrong, Megan Wu

Innovative solutions need to be implemented to reduce plastic waste that is devastating to 
the environment, such as creating biodegradable spoons as a replacement for plastic. In the 
experiment, the independent variable was the type of powder used, and the dependent 
variable was the durability of the spoons created. The control group consisted of spoons 
made without additional solid. The experiment began with mixing one gram of sodium 
alginate and 273 milliliters of distilled water, which was then blended with a mixture of five 
grams of calcium lactate and 100 grams of powder, and poured into a mold where it was left 
to dry. The spoons were evaluated based on how many pennies they held and how many 
spoons remained whole. The most durable spoons contained a mixture of 50 grams of potato 
starch and 50 grams of rice flour. These spoons held the most pennies with a mean of 11.3 
compared to the potato starch spoons with 6, the rice flour spoons with 0, the cornstarch 
spoons with 3, and the control group with 0. The mixed spoons had the second best ratio of 
unbroken spoons with a mean of 5, compared to the control with 6, the potato starch group 
with 3.7, the rice flour group with 0, and the cornstarch group with 1. The different solids 
affected the durability of the spoons as shown by the number of pennies held and number of 
unbroken spoons compared to the control. The ANOVA test calculated the p-value as less 
than 0.0001 indicating that the results were significant. In conclusion, the alternative 
hypothesis that a mixture of potato starch and rice flour would be best is supported. Possible 
sources of error were that the molds could have been filled differently and that residue 
remained in the glassware. This possibly impacted the results by altering the spoons’ 
properties. Further researched could be conducted by asking what other solids could be 
mixed together to create a better spoon or if there is a coating that helps hold the spoons’ 
shape longer in liquid.

Gowda, A.N.S., Papireddy M., Verma, R., & Vinoda K.S. (2015). Toxic 
Pollutants from Plastic Waste- A Review. Procedia Environmental Sciences, 
35, 701-708.

Harding, K.G., Gounden, T., & Pretorius, S. “Biodegradable” Plastics: A Myth 
of Marketing? Procedia Manufacturing, 7, 106-110.

Iwata, T. (January 2015), Biodegradable and Bio-Based Polymers: Future 
Prospects of Eco-Friendly Plastics. Retrieved from 
http://onlinelibrary.wiley.com.mutex.gmu.ed
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A Comparison of the Environmental and Antibacterial Effects of Biogenically and 
Chemically Produced Silver Nanoparticles using Danio rerio and Escherichia coli
 Megha Yannam

Silver nanoparticles are an emerging technology that have the potential to be used for a 
variety of functions, including water treatment and consumer products, specifically health 
supplements, electronics, and skincare products. This experiment compares the cytotoxic 
and antibacterial effects of silver nanoparticles produced through both chemical and biogenic 
methods. The cytotoxicity was tested by exposing Danio rerio embryos to nanoparticles and 
examining hatching rate while the antibacterial effect was tested by using a zone of inhibition 
procedure on E. coli K-12. 

The biogenic nanoparticles were significantly  more antibiotic when compared with the 
chemical nanoparticles (p < 0.05, ANOVA).  Both ANOVA and t-tests were used to compare 
the mean diameters of the zones of inhibition and proved significant (p < 0.05). D. rerio 
embryos were exposed to solutions containing 0.01 mg/L nanoparticles and a control of 
conditioned water. The mean hatch rates of the embryos as of 5 days past fertilization were 
compared between the biogenic and chemical nanoparticles (p < 0.05 ttest). Conclusively, 
the biogenic nanoparticles had a higher antibacterial effect and a better environmental effect 
on the embryos than the chemical nanoparticles.

There would need to be further research done on the effects of these nanoparticles when 
used as a water treatment method specifically and with other organisms. Also, the efficacy of 
biogenic nanoparticles should be tested as an alternative to chemical nanoparticles. There 
should also be research done on the effects of nanoparticles on humans, as there is a broad 
consumer market in which these are used.

Tippayawat, P., Phromviyo, N., Boueroy, P., & Chompoosor, A. (2016). Green synthesis 
of silver nanoparticles in aloe vera plant extract prepared by a hydrothermal method and their 
synergistic antibacterial activity. PeerJ, 4. Doi: 10.7717/peerj.2589

Cho, J., Kim, K., Ryu, T., Lee, J., Kim, J., Kim, J., Lee, B., Jo, E., Choi, K., Kim, P. 
(2013). Stepwise Embryonic Toxicity of Silver Nanoparticles on Oryzias latipes. BioMed 
Research International, 2013. doi:10.1155/2013/494671

Zhang, X.-F., Liu, Z.-G., Shen, W., & Gurunathan, S. (2016). Silver Nanoparticles:Synthesis, 
Characterization, Properties, Applications, and Therapeutic Approaches. International Journal 
of Molecular Sciences, 17(9), 1534. http://doi.org/10.3390/ijms17091534
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effects of Biofilms on Bacterial Cultures
 Nikhila Akula, Madeleine Edwards

Biofilms are complex communities of microorganisms attached to cells. These 
act as layers that can negatively impact production of good bacteria that 
helps cells survive and allows multicellular functions to perform. Biofilms 
cause various illnesses in the body, including immune system problems and 
serious diseases like cystic fibrosis. This research is imperative because by 
studying the effects of biofilms, scientists can find ways to control it which 
will further knowledge and technology in modern medicine. The purpose of 
the experiment is to observe how bacterial cultures, E. coli K-12, develop the 
biofilms and in what quantity can they be cultured in a controlled 
environment. This will allow the observation of how these biofilms affect 
bacterial cultures. The hypothesis is that if bacteria is introduced to biofilm 
media, then they will develop a resistance to outside substances. To test the 
hypothesis, human plasma is used coat the wells in preparation for the 
incubated E. coli (placed along with more human plasma). Next, different 
concentrations of both glucose and salt are put into the wells. The wells are 
then stained with crystal violet and the spectrometer will determine which 
wells have the highest bacterial growth. The results are still pending and the 
findings of the experiment are forthcoming.

Cassat, J. E., Lee, C. Y., & Smeltzer, M. S. (2007). Investigation of Biofilm Formation 
in Clinical Isolates of Staphylococcus aureus. Methods in Molecular Biology (Clifton, 
N.J.), 391, 127–144. http://doi.org/10.1007/978-1-59745-468-1_10

Joseph S. Rom, Danielle N. Atwood, Karen E. Beenken, Daniel G. Meeker, Allister J. 
Loughran, Horace J. Spencer, Tamara L. Lantz & Mark S. Smeltzer (2017): Impact of 
Staphylococcus aureus regulatory mutations that modulate biofilm formation in the 
USA300 strain LAC on virulence in a murine bacteremia model, Virulence, DOI: 
10.1080/21505594.2017.1373926

Sharma, G., Sharma, S., Sharma, P., Chandola, D., Dang, S., Gupta, S., & Gabrani, 
R. (2016, March 11). Escherichia coli biofilm: development and therapeutic 
strategies. Retrieved December 04, 2017, from 
http://onlinelibrary.wiley.com/doi/10.1111/jam.13078/full
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The Effect of Tea Tree Oil on Acne-Causing Bacteria Growth
 Elizabeth Barthel

As research is conducted concerning the effects of unhealthy medications to 
reduce acne, more people are leaning toward natural remedies including tea 
tree oil.   It has been observed that tea tree oil helps decrease acne.  This 
experiment examines the effects of different quantities of tea tree oil, a natural 
remedy, on acne-causing bacteria. The width of the zone of inhibition of the 
bacteria and the amount that the bacteria decreased were dependent on the 
amount of tea tree oil used, with the control being bacteria that was cultured 
without the presence of tea tree oil.  Bacteria was cultured on petri dishes, 
then antibiotic sensitivity disks covered in different amounts of tea tree oil 
were added with fifteen trials each.  The bacteria was monitored and 
measured for zones of inhibition for three days. The bacteria with 50% tea 
tree oil had the least amount of bacteria growth, averaging 4 mm. A “t-test” 
analyzed the differences between each group, comparing the zones of 
inhibition.   The mean zone of inhibition for the control was 1.3 mm, for 1% tea 
tree oil was 1.6 mm. and for 15% was .9 mm.  However, results did not 
support the hypothesis that a greater concentration of tea tree oil inhibits the 
growth of Staphylococcus epidermis, causing a larger zone of inhibition to 
occur.  A possible source of error could have been contaminated coconut oil 
used to dilute the tea tree oil.  Further research could explore how 
contaminated oil influences the zone of inhibition of tea tree oil.  

Caelli, M. (2001). Tea tree oil as an alternative topical decolonization agent for methicillin-
resistant Staphylococcus aureus. International Journal of Aromatherapy, 11(2), 97-99. 
doi:10.1016/s0962-4562(01)80024-2

Carson, C. F., Hammer, K. A., & Riley, T. V. (2006). Melaleuca alternifolia (Tea Tree) Oil: a 
Review of Antimicrobial and Other Medicinal Properties. Clinical Microbiology Reviews, 19
(1), 50-62. doi:10.1128/cmr.19.1.50-62.2006

Chopra, I., Hodgson, J., Metcalf, B., & Poste, G. (1997, March). The search for antimicrobial 
agents effective against bacteria resistant to multiple antibiotics. Retrieved October 24, 2017, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC163740/
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The Effect of Ayurvedic Remedies on the Inhibition of Enterobacter aerogenes
 Rashmi Bojja, Rikitha Muppala

Crohn’s disease is a chronic inflammatory bowel disease that affects the lining of the 
digestive tract. It causes symptoms such as fatigue, diarrhea, abdominal pain, and 
inflammation. Crohn’s disease has a strong correlation to Mycobacterium avium subspecies 
paratuberculosis (MAP). However, in this experiment, bacteria with properties similar to MAP 
was utilized: Enterobacter aerogenes, due to the potential safety hazards and environmental 
restrictions that MAP posed. The purpose of the study is to reinforce the benefits of ayurveda 
in Crohn’s patients and observe improved symptoms. Essentially, this study investigates the 
effect of ayurvedic medicine (independent variable) or essential oils (cloves, cinnamon, 
ginger, and turmeric) on the zone of inhibition of E. aerogenes (dependent variable). The data 
analysis shows statistically significant results as cloves, cinnamon, control, and ginger had a 
mean inhibition of 17.33 mm, 22.5 mm, 0 mm, and 0 mm respectively. A p-value less than 
.0001 was calculated, using an ANOVA test, meaning that the variables compared to each 
other displayed an effect on E. aerogenes growth. The hypothesis, that turmeric would inhibit 
the most bacterial growth, was rejected. Bacteria grown with turmeric grew an unknown 
fungus on all trials, prohibiting data collection on that variable. Future research could be to 
incorporate ayurvedic remedies in a comprehensive treatment plan to alleviate symptoms. 
However, a comprehensive plan cannot be implemented without definitive research on the 
root causes of Crohn’s. Therefore, a rudimentary aspect of future research on Crohn’s should 
focus on finding causation not just correlation.

Davin-Regli, A., & Pagès, J. (2015). Enterobacter aerogenes and enterobacter cloacae; 
versatile bacterial pathogens confronting antibiotic treatment. Frontiers in Microbiology. 6. 
392 Retrieved November 03, 2017, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4435039/ 

Segal-Townsend, J. (2016). Using ayurvedic practices in the treatment of crohn’s disease: An 
Eastern Practice in the Western World.  Retrieved November 03, 2017, from 
http://www.ayurvedacollege.com/articles/students/Crohn%E2%80%99s-Disease 

Singh, S., & Krishnamoorthy, G. (2011). Mycobacterium avium subspecies paratuberculosis 
and crohn&prime;s regional ileitis: How strong is association? Journal of Laboratory 
Physicians, 3(2), 69.
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Optimizing the Antibacterial Properties of Macroalgae
 Kevin Cox, Isha Liu
The development of new alternatives to antibiotics has been necessitated due to the 
decreased efficiency and resistance of pathogenic bacteria to current medicine. One potential 
alternative is macroalgae, which have been found to be antibacterial due to the production of 
secondary metabolites. The antibacterial activity of collected macroalgae has been found to 
vary between seasons – the cause of which is unknown. Concentration of salt in water has 
also been correlated with the growth rate, metabolism, and chlorophyll content of 
macroalgae, all of which may change the presence of antibacterial metabolites in the 
macroalgae. This research was conducted to attempt to optimize antibacterial activity of 
macroalgae Gracilaria tikvahiae. This was done by determining the effect of the salinity of 
the water that G. tikvahiae was grown in on the antibacterial activity levels of the 
macroalgae. G. tikvahiae was grown at three different salinity levels (20 ppt, 30 ppt, 40 ppt) 
for two weeks each. A methanol extract was made from dried algal material and a disc 
diffusion test was performed using the extracts on bacteria Escherichia coli and Bacillus 
subtilis. Diameter of the zones of inhibitions were measured using ImageJ. Data collection 
continues, however if a relationship is found between salinity and antibacterial activity, then 
the optimal salinity level for maximum antibacterial activity would be known for the creation 
of future medicines from this macroalgae. 

García-Bueno, N., Dumay, J., Guerin, T., Turpin, V., Paillard, C., Stiger-Pouvreau, V., ... & 
Fleurence, J. (2015). Seasonal variation in the antivibrio activity of two organic extracts from 
two red seaweed: Palmaria palmata and the introduced Grateloupia turuturu against the 
abalone pathogen Vibrio harveyi. Aquatic Living Resources, 28(2-4), 81-87. doi: 
http://10.1051/alr/2016003

Manilal, A., Sujith, S., Kiran, G. S., Selvin, J., Shakir, C., Gandhimathi, R., & Lipton, A. P. 
(2009).  Antimicrobial potential and seasonality of red algae collected from the southwest 
coast of India tested against shrimp, human and phytopathogens. Annals of Microbiology, 
59(2), 207-219. doi: http://10.1007/BF03178319

Pereira, D. T., Simioni, C., Filipin, E. P., Bouvie, F., Ramlou, F., Maraschin, M., Bouzon, Z. L., 
& Schmidt, E. C. (2017). Effects of salinity on the physiology of the red macroalgae 
Acanthophora spicifera (Rhodophyta, Ceramiales). Acta Botanica Brasilica, 31 (4), 555-565. 
Doi: http://10.1590/0102-33062017abb0059

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1705X12
Microbiology

1700

LCPS RSEF OFFICIAL ABSTRACT - 2018
Effect of Zeolites on Escherichia coli k12 Growth
 Antonio Gil

     There are many different types of aqueous environments in which marine animals live. 
However, these types of habitats can become infected with pathogens over time if water 
temperatures rise. Pathogens cause infections in a wide spectrum of different types of fish, 
leading to decreases in populations.

     The purpose of this research was to determine whether zeolites could inhibit bacterial 
pathogen growth. Zeolites have porous structures that absorb chemical and bacterial 
materials. Escherichia coli k12 was cultured prior to being mixed with two different types of 
water: tap and saltwater.  Zeolites were added to petri dishes cultured with bacteria, killing a 
small ring of bacteria where the zeolites were placed. Water samples of both types containing
 Escherichia coli k12 were then treated with a small dose of natural zeolites. After zeolites 
were added to the different types of water and were allowed to sit for approximately 72 hours, 
there was a significant decrease in the bacteria remaining, evidenced by the clarity of the 
water. Therefore, the addition of zeolites to salt and tap water potentially decreases the 
amount of bacteria present which increases overall water health. Further research would 
entail determining whether zeolites were effective in killing other pathogen types. This would 
lead to a safer environment for most aquatic organisms.

 

Li, Y. L., A. Deletic, and D. T. McCarthy. “Removal of E. coli from urban stormwater using 
antimicrobial modified filter media.” Journal of hazardous materials. 2014. Available online 
at:https://www.ncbi.nlm.nih.gov/pubmed/24607527.

Virta, Robert. "Zeolites Statistics and Information." USGS Minerals Information: Zeolites. 
2018. Available online at: https://minerals.usgs.gov/minerals/pubs/commodity/zeolites/.

"Zeolites." Minerals Education Coalition. Available online at: 
https://mineralseducationcoalition.org/minerals-database/zeolites/.
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The Relationship Between Different Microbiota and Adaptation of Drosophila to High 
Altitude
 Peter Hajdo

Gut microbiota have been shown to influence host physiology, including the 
immune system, behavior, and metabolic processes. In this study, Drosophila 
melanogaster was used to study the effect of the microbiome (Lactobacillus 
acidophilus, Lactobacillus gasseri, and Bifidobacterium longum) on adaptation of 
Drosophila to high altitude.  

There were two vials for each of the following groups: Lactobacillus acidophilus, 
Lactobacillus gasseri, Bifidobacterium longum, and no added bacteria. One vial from 
each group was kept in a vacuum chamber at the equivalent of about 3000 meters 
in altitude, and the other vial was kept at sea level. When the Drosophila layed eggs, 
larvae were counted and a sample of 10 flies was taken from each vial for pictures. 
Measurements include eye color, body color, number of larvae, and wing size.

No changes have been observed.  Further research could include gene sequencing in 
order to identify more specific variations between groups over more generations.

Good, B. H., McDonald, M. J., Barrick, J. E., Lenski, R. E., & Desai, M. M. (2017). The Dynamics Of 
Molecular Evolution Over 60,000 Generations. Nature, 551 45-50. Doi: 10.1038/nature24287

Koukou, K., H. Pavlikaki, G. Kilias, J. H. Werren, K. Bourtzis, and S. N. Alahiotis. 2006. Influence of 
antibiotic treatment and Wolbachia curing on sexual isolation among Drosophila melanogaster cage 
populations. Evolution 60: 87–96. https://doi.org/10.1554/05-374.1

Maddocks, O. D. K., Scanlon, K. M., & Donnenberg, M. S. (2013). An Escherichia Coli Effector Protein 
Promotes Host Mutation Via Depletion Of Dna Mismatch Repair Proteins. mBio, 4(3), e00152–13. 
http://doi.org/10.1128/mBio.00152-13 
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The Survivability of Geobacillus stearothermophilus in Conditions Representative of 
Saturn’s Moon Enceladus
 Ryan Helmann

     Enceladus, Saturn’s moon, may be key in discovering the existence of alien life in the 
solar system. The National Aeronautics and Space Administration (NASA) classifies this 
moon as one of three likely celestial bodies to support life due to the presence of a large 
liquid water ocean, evidence of simple organic compounds, and possible internal heat 
sources at the bottom of the ocean. The purpose of this research was to determine whether 
the bacterium Geobacillus stearothermophilus could survive conditions similar to those found 
on Enceladus. Bacteria were cultured in temperatures and pH levels similar to those 
expected on Enceladus and bacterial growth was recorded.

     Groups exposed to Enceladus-like conditions of a pH of 11 and the hydrothermal vent-like 
temperatures of 75 degrees Celsius grew similarly to the control group, which experienced 
optimal growth conditions for this extremophilic bacterium. Control conditions had 
temperatures of 50 degrees Celsius and a pH of 7.3. Statistical analysis indicated growth 
differences between groups was not significant. These results support the hypothesis that 
these bacteria would survive conditions similar to Enceladus.

       Further research of Enceladus should be focused on other species of extremophilic 
bacteria capable of withstanding harsh environments. Potential candidates may be 
methanogens, due to their ability to survive hydrothermal vents and to fix methane as their 
carbon source. These results should encourage the National Aeronautics and Space 
Administration (NASA) that discovering life on other celestial bodies could potentially be 
achieved in only a few decades, as NASA previously proposed an Enceladus Life Finder 
mission. 

Dunford, B. 2016. Enceladus: Overview. National Aeronautics and SpaceAdministration. 
Available online at: https://solarsystem.nasa.gov/planets/enceladus#

Matson, D., Castillo, J., Lunine, J., & T. Johnson. 2006. Enceladus’ plume: Compositional 
evidence for a hot interior. Icarus. 187: 569-573. Available online at: 
https://www.researchgate.net/publication/223001991_Enceladus
%27_plume_Compositional_evidence_for_a_hot_interior

Postberg, F., Schmidt, J., Hillier, J., Kempf, S., & R. Srama. 2011. A salt water reservoir as 
the source of a compositionally stratified plume on Enceladus. Nature. 474: 620-622. 
Available online at: https://www.researchgate.net/publication/316181746_A_salt-
water_reservoir_as_the_source_of_a_compositionally_stratified_plume_on_Encelad
us
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Evaluation of the Antimicrobial Properties of Copper and Zinc Sulfate Infused 
Textiles
 Kyle Hernandez-Figueroa

     The overuse of antibiotics has led to the increase of antibiotic resistant bacteria that are 
the cause of a number of incurable or hard to treat infections such as MRSA. Certain metals 
kill bacteria on contact and their use may show promise in limiting the chance of infection 
without fostering resistance. The goal of this research was to determine whether the 
antimicrobial copper and zinc could be effectively infused into fabrics which could be used as 
hospital scrubs. Fabric was soaked in 1M, .75M, .5M, and .25M solutions to determine what 
strength of zinc sulfate monohydrate or copper sulfate pentahydrate was effective at killing 
Escherichia coli K12.

     Results showed that the treated fabrics harbored consistently lower numbers of bacteria 
than did the nontreated control. The copper sulfate treatment was most effective in preventing 
bacterial growth at the 1M strength as evidenced by an average 40.7% less colony growth 
from the control, while the zinc sulfate treatments resulted in 50-55% bacterial growth. 
 Samples that were left open to environmental exposure instead of being purposely infected 
displayed almost no bacterial growth in comparison to uninfected controls. Additional 
research includes engineering a method of getting chemicals to stay embedded in the fabric 
after washes and making a layered piece of clothing to protect a wearer from skin irritation. 
The use of such antimicrobial chemicals in everyday applications can result in a more 
sanitary clinical environment and reduce the likelihood of spreading infections.

 

 

Fenlon W. 2013. The Oligodynamic Effect: How Some Metals Kill Off Bacteria. Available 
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Moran, P., Sharpe, A., Estelle, J.,  Michel, H., Michels, M., Schmidt. 2012. Evaluation of the 
antimicrobial properties of Copper Surfaces in an Outpatient   Infectious Disease Practice. 
Chicago Journals. 33: 200-201.
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The Effectiveness of Peptide Antibiotics on Eliminating Bacteria 
 Areej Khushabakht, Natalie Niemiec
Antibiotic-resistant bacteria are becoming an increasingly relevant problem 
throughout the medical world. The purpose of this experiment is to test the 
effectiveness of peptide antibiotics versus regular antibiotics on Escherichia Coli (E. 
Coli) samples are exposed to the antibiotics, Kanamycin A, Ampicillin, and a peptide 
antibiotics. The experiment was made to compare the sizes of the zones of inhibition 
of each different antibiotic. The growth of the zone of inhibition was measured on 
days 1, 2, 7, and 8, the results were recorded in millimeters, each variable had 15 
trials. Contrary to the hypothesis, the results dictate that Kanamycin A was the most 
effective in treating the E. Coli and the peptide antibiotic was the least effective. 
Kanamycin A was most likely the most successful because it is the current most 
widely used treatment for E. Coli. When compared to the other antibiotics the 
peptide antibiotic was the least successful but there was a slight growth of the 
inhibition zone by day 7. Results show the rapid formation of antibiotic resistance in 
the E. Coli, in relation to Kanamycin A, and Ampicillin because both had regrowth  
of the bacteria within the inhibition zone by day 7.  The largest question drawn from 
this experiment was; is there a specific peptide antibiotic that could be used to treat 
E. Coli more effectively? Since the peptide used is known most commonly to treat 
symptoms associated with diabetes, conducting another experiment with the use of 
another peptide antibiotic, could provide more effective  results. 

Batoni, G., Maisetta, G., & Esin, S. (2016, May). Biochimica et Biophysica Acta (BBA) - 
Biomembranes. Retrieved October 12, 2017, from 
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A Comparison of Variations of Essential Oils on the Inhibition of K12 Escherichia coli
 Dylan Patel, Amandeep Sandhu

Essential oils are naturally occurring compounds found in plant parts.  The 
rise of antibiotic resistance and the fact essential oils have various 
antibacterial properties and neurological effects have led to interest in their 
use as an alternative to traditional antibiotics.  Pharmaceutical antibiotics kill 
harmful and beneficial bacteria in one’s body, contributing to unwanted side 
effects.  This concern prompted this investigation which tested differing 
variations of essential oils and a commonly used antibiotic to compare their 
efficacy on the inhibition of bacterial growth. Thirty nutrient agar plates were 
inoculated with K12 E. coli.  After inoculation, a filter paper disc was saturated 
with 3 ml of essential oil variation.  Two variations of essential oil(s) had a 
higher average radius for their zones of inhibition than the control of the 
experiment, the triple antibiotic ointment.  Our experiment indicated the most 
effective blend was Thymus serpyllum and Mentha piperita with a 
significantly larger zone of inhibition.  The significance of this experiment is 
the possible impact that essential oils can have on the suppression of 
bacteria resulting in the need for decreased use of traditional antibiotics. 
 Further experimentation should strengthen the argument for essential oils as 
a viable option for primary medicine.  

 

Burt, S. (2004). Essential oils: their antibacterial properties and potential 
applications in foods—       a review. International journal of food microbiology, 
94(3), 223-253.

Mahady, G. B. (2005). Medicinal plants for the prevention and treatment of bacterial 
infections. Current pharmaceutical design, 11(19), 2405-2427.
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The Role of Exosomes on D. discoideum Aggregation
 Emma Houston, Fadia Vergara

Exosomes are extracellular vesicles released by cells and have been recently linked 
to various functions including intercellular communication. Exosomes can be 
composed of mRNA, miRNA, DNA, proteins, or other compounds. When starved, the 
unicellular protist, Dictyostelium discoideum, signal cells to aggregate forming a 
multicellular fruiting body. D. discoideum was used as a model organism to test the 
role of secreted exosomes on cell aggregation. D.discoideum was inoculated on six 
plates using non-nutrient agar with E. coli K12.  Exosomes were collected from the 
three donors plates after 48 hours, using standard extraction procedures, and 
placed on the three young plates, grown for 32 hours, using filter paper disks. Each 
young plate had two disks with extracted exosomes and two disks with sterile PBS 
equidistant from the center. The fruiting bodies within a 1.2 cm range of each disk 
were counted; statistical analysis has shown a significant difference between the 
exosomes group and the PBS group with a P-value < 0.001 (chi-squared test).

Based on this analysis, exosomes show a significant effect on increased cell 
aggregation shown by an increase in the number of fruiting bodies. This provides 
evidence that exosomes have functional effects on recipient cells. Further research 
can be done on the composition and quantity of exosomes that are released by D. 
discoideum and other organisms. Exploration of the functional effects and 
properties of exosomes can aid in the research of exosome therapy for cancer 
treatment. With a greater knowledge of how cells communicate, there will be a 
better understanding cell signaling during cancer.

Edgar, J. R. (2016). Q&A: What are exosomes, exactly? BMC Biology, https://doi.org/10.1186/s12915-
016-0268-z
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The Effect of Pipe Material on Biofilm Formation via Vibrio fischeri 
 Rossana Zelaya-Ballon

     Water is a natural resource that covers three-fifths of the Earth and compromises nearly 
70 percent of the human body. In some cases, water is an enemy as it is a leading cause of 
many natural disasters where it leads to the destruction of pipelines which causes  clean 
water to mix with unsanitary water.  As a result, microorganisms that form biofilms make their 
way into communities contaminating their water with harmful bacteria. 

     The intent of this research was to determine which pipe material was best suited to inhibit 
the growth of pathogenic bacteria.  Five different types of pipes, polyvinyl chloride (PVC) 
pipe, chlorinated polyvinyl chloride (CPVC) pipe, cross-linked polyethylene (PEX) pipe, 
copper pipe, galvanized steel pipe, were submerged in Vibrio fischeri cultures and biofilms 
allowed to form.  The degree to which films were made on pipes was determined via an 
ultraviolet light since Vibrio fischeri is bioluminescent.

     The pipes showed clear evidence of film formation. Galvanized steel pipes experienced 
the greatest degree of biofilm formation, while PVC displayed little formation.  All types of 
material experienced some degree of biofilm formation. It is the recommendation that PVC 
pipes, while they may not be as structurally sturdy as galvanized steel, be used to transport 
drinking water in communities where water sanitation is an issue. Further research would 
entail testing biofilm formation by pathogenic bacterial species. Minimizing the number of 
waterborne diseases which usually result from the destruction pipelines due to natural 
disaster is of great importance in improving global health.

 

 

 

 

 

 

 

 

 

 

 
I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



 

2018 LCPS Regional Science Engineering Fair

Physics & Astronomy (1800)
Project 
No.

Last, First Name Project Title

1801X12 Conrow, Elijah Properties of Diffusion in Fluid Undergoing Magnetohydrodynamically Induced Rotational Flow

1802X12 Hosten, Taylor The Effect of Salt on the Diffraction and Refraction of Laser Light

1803X12 Kamal, Nailah
Determination of the Existence of Ratios that Explain the General Location of Planets in the 
Galaxy

1804X12 Kinney, Yaiza The Effect of the Angle of the Arm in Breaststroke on the Propulsion Force Generated

1805X12 Kudum, Rasvik Modelling the Effect of Three-Body EMRI Systems on Resultant Gravitational Waveforms

1806X12 Pimentel, Julia
The Construction and Operation of a Portable Small-Scale Radio Telescope to Collect 
Electromagnetic Signals Emitted from Space

Kozlowski, Kaden
Smith, Lydia

1808X12 Stillman, Carson Mimicking Quantum Double-Slit Phenomena using Sound Waves and Linseed Oil
Category Student Count: 9

1807T12 Football Hits: How Hard are they Really?



1801X12
Physics & Astronomy

1800

LCPS RSEF OFFICIAL ABSTRACT - 2018
Properties of Diffusion in Fluid Undergoing Magnetohydrodynamically Induced 
Rotational Flow
 Elijah Conrow
Characterizing the diffusion of particles through any specified medium is often useful 
for understanding the impacts of said medium upon its surroundings, and is 
especially suitable in the context of analyzing the environmental impacts of new 
technologies in the realm of hydraulics. Specifically, this experiment endeavours to 
characterize the type of diffusion - that is, either sub-diffusion, normal diffusion, or 
super-diffusion - that occurs in a fluid being actively mixed by magnetohydrodynamic 
effects resulting from the simultaneous presence of a magnetic field and electric 
current. Using salt water as the experimental medium allows for an extrapolative 
hypothesis regarding the characterization of diffusion in potential 
magnetohydrodynamic propulsion systems to be justified, and additionally provides a 
basis towards understanding diffusive processes in more profoundly 
magnetohydrodynamic systems, such as plasma. Data collection is ongoing due to 
the need to determine if the characterization of diffusion generalizes to multiple 
magnetic field shapes, or if even modestly more complicated magnetic fields modify 
the type of diffusion occurring; in either case, useful information will have been 
obtained about the sensitivity of stochastic particle motion through 
magnetohydrodynamic systems. 

Battista, N. A. (2010). An Introduction to Magnetohydrodynamics. Retrieved 
from battista.web.unc.edu/files/2014/02/introMHD.pdf

Kepten, E., Weron, A., Sikora, G., Burnecki, K., & Garini, Y. (2015). 
Guidelines for the Fitting of Anomalous Diffusion Mean Square Displacement 
Graphs from Single Particle Tracking Experiments. PLoS ONE, 10(2).

Vlahos, L., Isliker, H., Kominis, Y., & Hizanidis, K. (2008). Normal and 
Anomalous Diffusion: A Tutorial. Retrieved from arXiv:0805.0419v1.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Salt on the Diffraction and Refraction of Laser Light
 Taylor Hosten

The use of laser light is becoming more prevalent in everyday life. Its use entered via the 
cosmetic surgery field and its continued use is increasingly commonplace in the medical field. 
In additional, research using laser light in murky water in order to find objects and missing 
persons has shown that the light narrows and precision increases, allowing it to shine farther 
through the water.

The purpose of this research was to determine whether, the refraction of laser light would 
decrease through different substances, such as salt water. If the refraction of light through the 
water containing salt decreased, then lasers may prove useful in the location of people during 
drownings. A laser pointer and a neon laser was shone though water containing salt particles. 
Laser precision was determined by measuring the degree of distortion and the distance at 
which the greatest precision existed. Statistical analysis was conducted and the null 
hypothesis was rejected, as the precision of laser light increased due to the presence of 
particles.

Bacterial optical fibre helps shine lasers through murky waters. (2017, August 22). 
Retrieved September 8, 2017, Available online 
at: https://www.newscientist.com/article/2144860-bacterial-optical-fibre-helps-shine-
lasers-through-murky-waters/

Gossman, L. 2011. Focus: bending water with lasers. Available online 
at:  https://physics.aps.org/story/v27/st18

Schirber, M. (2017, August 04). Focus: Bacteria Form Waveguides. Retrieved September 8, 
2017, Available online   at: https://physics.aps.org/articles/v10/90
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Determination of the Existence of Ratios that Explain the General Location of Planets 
in the Galaxy
 Nailah Kamal

     Planetary bodies are located such vast distances from each other that it is almost 
impossible to understand these object’s dynamics. Yet, scientists and philosophers have long 
tried to understand how to universe interacts. Mapping the universe and location of celestial 
bodies in general is a modern phenomenon. Scientists have only surveyed a small fraction of 
space.

     The purpose of the research was to gain a better understanding of the universe and 
location of celestial bodies with the hope that perhaps new bodies could be located. Three 
different ratios were calculated and compared to the surface gravity, orbital distance, density, 
and volume of moons and their subsequent planets. 

     It was found that there is a 1: 5176 ratio between distance and surface gravity of 
subsequent planet, a 1: 136090 ratio between distance and density, and a 1: 9 * 10^-11 ratio 
between distance and volume. These ratios were then employed when analyzing 
photographs of space to determine whether they were useful in locating undiscovered 
planets. Using planet Jupiter as an example, the calculations were able to locate its moons 
Europa, Ganymede, and Io. 

    Further research would investigate into the gravitational aspects of planetary objects. More 
specifically, research should focus on the characteristics of meteors and their locations in 
order to attain additional data regarding the relationship between distance and different 
measurements of celestial objects. There may exist a pattern in the arrangement of planetary 
bodies in the solar system that could potentially help to predict the location of others. 

 

 

 

 

Australia Telescope National Facility. (n.d.). Galileo and the Telescope. Available online at: 
https://www.atnf.csiro.au/outreach/education/senior/astrophysics/galileo.html

Billings, L., (2016, May 11). Astronomers Find More Than 1,000 New Planets. Available 
online at: https://www.scientificamerican.com/article/astronomers-find-more-than-1-000-new-
planets/

Landy, S. D., (1999, June). Mapping the Universe. Available online at: 
https://pdfs.semanticscholar.org/3294/9190448e1d1b7d03c7fda5862547eeee8b18.pdf
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of the Angle of the Arm in Breaststroke on the Propulsion Force 
Generated
 Yaiza Kinney

Due to improvements in research and progressions in motion-capture 
technology, the sport of swimming has experienced enormous advances in 
the understanding of the effects of propulsion and drag on a human body in 
motion. However, research has been limited to only one of the four 
competitive strokes: freestyle. This research is an attempt to measure how 
the angle of the arm in breaststroke pull affects the propulsion force of a 
swimmer. In the swimming world, there are two distinct types of breaststroke 
pull: one with an emphasis on a higher 45 degree angle during the pull and 
one with a lower 30 degree angle during the pull. 

It was hypothesised that the closer the angle was to 90 degrees, the more 
propulsion force generated by the pull.  The experiment was conducted at a 
local pool and participants were tied to a tether that was attached to a force 
sensor that measured the tension of the tether in Newtons. The participants 
held a steady kick for 30 seconds and held a position at the 0, 30, 45, and 90 
degree mark.  Data collection is currently ongoing, but preliminary tests 
indicate that the maximum force generated occurs between the 30 degree 
and 45 degree angles. Further trials and research on the hydrodynamics of 
breaststroke will increase understanding of the sport and further maximize 
the efficiency of the stroke. 

Gomes, L, Loss J. Effects of unsteady conditions on propulsion generated by the hand’s 
motion in swimming: a systematic review. J Sports Sci. 2015; 33(16):1641-1648. 
doi:10.1080/02640414.2014.1003587 

Narita K, Nakashima M, Takagi H. Developing a methodology for estimating the drag in front-
crawl swimming at different velocities. J of Biomechanics. 2017; 54(21):123-128. 
doi:10.1016/j.jbiomech.2017.01.037 

van Houwelingen J, Schreven S, Smeets J, Clercx H, Beek P. Effective propulsion in 
swimming: grasping the hydrodynamics of hand and arm movements. J of Applied 
Biomechanics. 2017;33(01):87-100. doi:10.1123/jab.2016-0064 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
Modelling the Effect of Three-Body EMRI Systems on Resultant Gravitational 
Waveforms
 Rasvik Kudum
Gravitational waves are ripples in the curvature of spacetime that move at the speed of light. 
One of the best known sources of gravitational waves are extreme mass ratio inspirals 
(EMRI). Interest in these systems originates mainly from the fact that the gravitational waves 
produced encode many characteristics of the structures from which they formed. The area of 
physics devoted to characterizing EMRI’s is quite new, and only a small subset of the many 
possible EMRI types have been studied. A protocol for distinguishing binary and tertiary EMRI
’s has not been developed at this time. Thus, the author intends to model three-body 
resonant EMRI systems and analyze their gravitational waveforms. To this end, the author 
has created a simulator that finds numerical solutions to multi-body orbit problems, through 
the use of Runge-Kutta 4, and outputs relevant gravitational waveforms. The generated 
three-body waveforms will be compared to generated two-body waveforms, through the use 
of the fitting factor. 

Amaro-Seoane, P, et al. (2012). ELISA: Astrophysics and cosmology in the millihertz regime. 
Retrieved September 20, 2017.

Chua, A. J. (2016). Augmented kludge waveforms and Gaussian process regression for EMRI 
data analysis. Journal of Physics: Conference Series, 716, 012028, 1-4. doi:10.1088/1742-
6596/716/1/012028

Voesenek, C. (2008). Implementing a Fourth Order Runge-Kutta Method for Orbit Simulation. 
Retrieved February 25, 2018.
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LCPS RSEF OFFICIAL ABSTRACT - 2018
The Construction and Operation of a Portable Small-Scale Radio Telescope to Collect 
Electromagnetic Signals Emitted from Space
 Julia Pimentel

     Since the majority of the vast universe is unable to be seen with the naked 
eye, scientific instruments are used to map astronomical objects and 
extraterrestrial phenomena in space. Such bodies produce radio emissions, 
characterized by their long wavelengths registered beyond the spectrum of 
visible light. Radio telescopes collect these signals, thereby enabling the 
study of the presence of planets, stars, and other marvels throughout the 
interstellar medium.

     A small-scale portable radio telescope was constructed to detect radio 
emissions from various points in the sky. In contrast with typical radio 
telescopes, this project applied the principles of up-cycling and cost-effective 
construction to build a usable, more affordable telescope. The engineering 
purpose of this project was two-fold: to design a fully operating radio 
telescope and to analyze the amplified signals collected from the radio 
receiver. A reflective hexagonal dish and a complex of cords, dongles, and 
amplifiers were fastened together during construction. To make the structure 
portable, the telescope was assembled to compact conveniently. After the 
telescope was calibrated, the baseline was used to analyze future signals. 
The graphs produced by the GNU radio companion program displayed signal 
peaks when the telescope was pointed towards a source of waves, with one 
hydrogen source determined to be the sun at a frequency of 1.4e+09 Hz. 
Further research entails the testing of electronic parts to increase telescope 
sensitivity and to detect a variety of compounds in addition to hydrogen. Such 
research allows the average citizen  to capture emissions from space. 

 

Lippegrenfell, T. 2017. The beginning of radio astronomy. Available online at: 
https://www.cfa.harvard.edu/mmw/history.html

Massachusetts Institute of Technology. 2003. Radio frequency interference. Available online 
at: https://www.haystack.mit.edu/edu/pcr/RFI/RFI%20unit%20final%20Winradio.pdf

National Radio Astronomy Observatory. 2017. What are radio telescopes? Available online 
at: https://public.nrao.edu/telescopes/radio-telescopes/

 
I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://www.cfa.harvard.edu/mmw/history.html
https://www.haystack.mit.edu/edu/pcr/RFI/RFI%20unit%20final%20Winradio.pdf


1807T12
Physics & Astronomy

1800

LCPS RSEF OFFICIAL ABSTRACT - 2018
Football Hits: How Hard are they Really?
 Kaden Kozlowski, Lydia Smith
Our project aims at understanding the risk of concussion in high school 
football players.  We know concussions are traumatic head injuries that can 
have severe long-term effects to athletes, but we don’t know how commonly 
concussions occur in high-impact sports where head trauma occurs enough 
to be disregarded. We attended two high school football games, obtaining 
data on forces associated throughout normal game play by using a radar gun 
positioned along the fence line to measure the maximum velocity over three 
seconds. The average mass of the team was recorded using the online 
roster.  We calculated the impulse of players to analyze the potential for 
concussion.  We considered, based upon research and accepted standards, 
a force of 213.5 N as the concussion threshold, which we calculated using the 
momentum of our average mass, multiplied by 7 m/s, over a time of three 
seconds. We determined that 21.7% of recorded running plays put players at 
risk. Stricter rules on game play could lower this risk. Further studies in the 
area could monitor the difference between JV and Varsity athletes, and 
whether the level of play (regular season vs. playoffs) affects concussion-
level hits. Further studies could be done on passing plays, since we were only 
able to monitor running plays.  The NFL has historically been very 
unreceptive to concussion studies, but testing the rate of concussion-level hits 
at the professional level would be very useful when determining how best to 
prevent these head injuries. 

Walilko, T. J., Ph.D. (2012, May 7). Forces applied to the head and their 
relationship to risk of brain injury. Retrieved February 22, 2018, 
from 
http://www.mosessport.com/Forces_Applied_to_the_Head_and_Their_Relati
onship_to_Risk_of_brain_Injury.pdf

Underwood, E. (2017, October 30). Huge Research Gaps on Youth 
Concussion in Sports, U.S.

Report Finds. Retrieved February 22, 2018, from 
http://www.sciencemag.org/news/2013/10/huge-research-gaps-youth-
concussion-sports-us-report-finds
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Mimicking Quantum Double-Slit Phenomena using Sound Waves and Linseed Oil
 Carson Stillman
There are many competing quantum mechanical theories on the behavior of particles 
including the de Broglie-Bohm interpretation, also called pilot-wave theory. This theory holds 
that at all times particles have a definite position in space and are guided in their movement 
by a so-called pilot wave. This wave accounts for randomness particles appear to exhibit and 
accounts for many of their wave-like properties. This study was to provide a macroscopic 
framework for how pilot-wave theory could function in the double slit experiment, which 
showed particles behave like waves at the atomic level. A speaker was vibrated at a 
frequency of 80 Hz sine wave, and four 3-d printed petri dishes, one containing no slit, one 
with a single slit, and two with double slits placed at varying distances from each other were 
filled with linseed oil and attached to the top of the speaker. A wooden splint was used to 
create droplets of linseed oil, which became self-propelling because of the vibration of the 
speaker. The motion of these droplets was then tracked and the horizontal displacement of 
the drops recorded. Preliminarily, the data is indicative of the trademark interference pattern 
seen in the classical double slit experiment. Several peaks and troughs were expected to be 
observed, and these are clearly seen in early test results. The largest percentage of the 
drops were observed in the middle of the dish. Further research could include close 
observation and study of the waves guiding the oil drops. 
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LCPS RSEF OFFICIAL ABSTRACT - 2018
How Does Fluctuating Sounds affect the Photosynthesis Rate in Plants
 Ashley Dean

Frequency and pitch have a relationship between each other, as frequency is high, 
pitch is high and as frequency is low, pitch is low, therefore frequency and pitch are 
the same. Plants are naturally exposed to sounds in their environment, in this case, 
fluctuating sounds (natural sounds) such as bees buzzing, rain & thunder, and birds 
chirping, create differing pitches within the sound itself. The frequency doesn’t 
remain on a constant note, but rather alters as the sound is played. 

By using three different plants leaves, Dracaena deremensis, Adiantum hispidulum, 
Schefflera elegantissima, and exposing them to three different fluctuating sounds 
each for a time lapse of 30 minutes, the CO2 uptake levels should increase when the 
frequency of the sounds are low. The photosynthesis rate is being measured by 
monitoring the CO2 uptake, therefore, it’s possible to tell whether the plant is able to 
grow under a specific frequency level based off the CO2 uptake level readings.

Pitch and Frequency. (n.d.). Retrieved February 26, 2018, from 
http://www.physicsclassroom.com/class/sound/Lesson-2/Pitch-and-Frequency

Measuring the rate of photosynthesis. (n.d.). Retrieved February 26, 2018, from 
http://www.saps.org.uk/secondary/teaching-resources/157-measuring-the-rate-of-
photosynthesis

Anindita Roy Chowdhury and Anshu Gupta (2015). Effect of Music on Plants – An Overview, 
International Journal of Integrative Sciences, Innovation and Technology (IJIIT), 4(6), 30 – 
34. 
https://www.researchgate.net/profile/Anindita_Roy_Chowdhury/publication/291086163_Effect
_of_Music_on_Plants_-_An_Overview/links/569df9c308ae00e5c98ff50c/Effect-of-Music-on-
Plants-An-Overview.pdf
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The Effects of Various Temperatures on the Size of Xylem (Data Ongoing)
 Ritika Eda
Water transport in vascular plants depends upon the conductance of the xylem system, which 
is influenced by the anatomical properties of the xylem vessels such as diameter and length. 
Understanding xylem can help discover more efficient ways to prevent water loss caused by 
excessive transpiration. This study investigates the effects of various temperatures on the 
size of the xylem vessels within the stem of Zonal Geranium flowers. Three plants were 
tested. One plant in each environment: under a heat lamp (Plant 1), and in a garage (Plant 2), 
and room temperature (Plan 3). Every day, each plant was given blue dyed water. After 12 
days, the stem of each plant will be cut to examine the xylem size under a microscope. 
Currently, 9 days have passed. Plant 1 has decreased in stem size (Day 1 circumference: 
2.81cm, Day 9 circumference: 2.00cm). Plant 2 has increased in stem size (D1: 2.62cm , D9: 
2.98cm). Plant 3 has also increased in stem size (D1: 3.61cm, D9: 3.92cm). I am expecting 
the xylem to be affected in the way as the stem circumference, circumference increases, 
xylem increases, and vice versa. I will compare the xylem diameter using a chi-square test, 
which will test how well the observed distribution of data fits with the distribution that is 
expected. 

Kim, H. K., Park, J., & Hwang, I. (2014, March 08). Investigating water transport 
through the xylem network in vascular plants | Journal of Experimental Botany | 
Oxford Academic. Retrieved February 21, 2018, 
from https://academic.oup.com/jxb/article/65/7/1895/542993

(n.d.). Retrieved February 21, 2018, from 
http://utahscience.oremjr.alpine.k12.ut.us/sciber00/7th/cells/sciber/slidepre.htm

Transpiration in plants. (n.d.). Retrieved February 21, 2018, from 
http://www.nuffieldfoundation.org/practical-biology/transpiration-plants
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Remediating Alliara petiolata Affected Soil With Arbuscular Mycorrhizal Fungi
 Ryan Chong, Amaar Farooq

Alliaria petiolata is an invasive plant species in North America that outcompetes 
native plant species through the secretion of allelopathic chemicals. These 
chemicals are released into the rhizosphere and inhibit the growth by reducing the 
quantity of beneficially symbiotic mycorrhizal fungi in the soil which helps the native 
plant species get necessary nutrients. When this relationship is lost, it reduces the 
ability to compete with A. petiolata.

In order to determine the effect on the amount of mycorrhizal fungi in A. petiolata 
affected soils, 0.0g, 0.1g, 0.2g, and 0.3g of mycorrhizal fungi inoculant will be mixed 
into separate tray cells of Viola tricolor plants with A. petiolata affected soil. The 
amount of mycorrhizal fungi in the roots of the V. tricolor plants  will be will be 
observed by staining the fungi, and the measurement will be observed and 
compared with the control group. In addition, biomasses will be compared among 
the plants. Data is pending. 

Ag, R. S. (2013). Increasing Invasion of Alliaria petiolata (M. Bieb.) Cavara and Grande and Change in 
the Understory Community across Eight Years in a Fragmented Illinois Woodland. Journal of 
Biodiversity Management & Forestry, 02(01). doi:10.4172/2327-4417.1000105

Gilliam, F. S. (2015). A novel mechanism to explain success of invasive herbaceous species at the 
expense of natives in eastern hardwood forests. New Phytologist, 209(2), 451-453. 
doi:10.1111/nph.13767

Roberts, K. J., & Anderson, R. C. (2001). Effect of Garlic Mustard [Alliaria petiolata (Beib. Cavara & 
Grande)] Extracts on Plants and Arbuscular Mycorrhizal (AM) Fungi. The American Midland 
Naturalist, 146(1), 146-152. doi:10.1674/0003-0031(2001)146[0146:eogmap]2.0.co;2
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The Effect of Purple Light on Brassica rapa
 Shelby Haley

In the horticulture industry there is a surplus of light research on plant growth. 
However, there is little research on the effect of purple light wavelength on 
plant growth. The goal of this experiment was to study the effect of purple 
light wavelength on the biomass of Brassica rapa, a Wisconsin fast track 
plant. Sixty pots (two plants per pot) of Brassica rapa were grown: 20 in the 
control group grown under full spectrum grow lights; 20 under grow lights and 
purple LED lights; and 20 under purple LED lights alone. After 25 days from 
sowing seeds, plant biomass was harvested. Data indicated that the most 
biomass was found in the plants that were grown under grow lights and 
purple LED lights.  The average biomass in the control was .8235gm; in the 
grow light and purple light group was 17.5 gm; and in the purple light group 
was 3.9gm. These results did not support the hypothesis that purple light 
would produce plants with the greatest biomass. Additional trials are needed 
to confirm the validity of these results. Further research that measures 
different ways that plant growth can be impacted by purple light would be 
beneficial.

Lin, K., Huang, M., Huang, W., & Hsu, M. (n.d.). The effects of red,blue, and 
white light-emitting diodes on the growth, development, and edible quality of 
hydroponically grown lettuce (Lactuca sativa L. var.capitata)(Vol. 150, 
Scientia Horticulture). doi:10.1016

 

Dunbar, B. (n.d.). LED Lights Used in Plant Growth Experiments for Deep 
Space Missions. Retrieved January 12, 2018, 
from https://www.nasa.gov/centers/kennedy/home/plant_growth.html

 

Runkle, Erik.S. &, Heins Royal. D. (2001). Specific Function of Red, Far 
Red, and Blue Light in Flowering and Stem Extension of Long-day Plants 
Small Craft. Electric navigation lights. Performance of LED lights. (n.d). doi: 
10.3403/30285715u
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Symbiotic Relationship Aids Growth in High Geothermal Conditions
 Kaitlin Hill

In Yellowstone National Park there is a grass, Dichanthelium lanuginosum, that 
grows in geothermal conditions up to 65oC. It is able to do this because of a 
symbiotic relationship between itself and a fungus, Curvularia protuberata, that 
enables thermal tolerance in the plant. Previous research has shown that the fungus 
by itself is not thermal tolerant, it only has those properties when it is grown with the 
Dichanthelium lanuginosum. The question that was investigated was; is it possible to 
grow other plants, specifically crops, with the fungus, Curvularia protuberata, so that 
they will be thermal tolerant. Figuring that if the data proved significant, then it would 
be possible to grow crops in higher temperatures than they already are so that more 
food could be produced to feed more people globally.

Initially, Curvularia protuberata was going to be used but proved difficult to procure, 
and a substitute fungus had to be ordered, a Phycomyces plate culture. Three 
different plants were tested, the grass (Dichanthelium lanuginosum), tomato 
(Solanum lycopersicon), and spinach (Spinacia oleracea) at three different 
temperatures 22oC, 30oC, and 45oC. Heated plant beds were used to simulate 
geothermal conditions. Each of the three different species of plant was randomly split 
in half, with one half being inoculated with the fungus and the other half not. Then 
each of those six groups was split into thirds to be grown at the three temperatures. 
At this time testing is not finished, so no conclusion can be made.

Marquez, L. M., Redman, R. S., Rodriguez, R. J., & Roossinck, M. J. (2007). A Virus in a 
Fungus in a Plant: Three-Way Symbiosis Required for Thermal Tolerance. Science, 315
(5811), 513-515. doi:10.1126/science.1136237

Morsy, M. R., Oswald, J., He, J., Tang, Y., & Roossinck, M. J. (2010). Teasing apart a three-
way symbiosis: Transcriptome analyses of Curvularia protuberata in response to viral 
infection and heat stress. Biochemical and Biophysical Research Communications, 401(2), 
225-230. doi:10.1016/j.bbrc.2010.09.034

Redman, R. S. (2002). Thermotolerance Generated by Plant/Fungal Symbiosis. 
Science, 298(5598), 1581-1581. doi:10.1126/science.1072191
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Homemade Hydroponic System VS. Commercial Hydroponic System
 Satya Chavvakula, Vijayalakshmi Indupuru
Hydroponic systems are a great way to grow plants quickly and efficiently. 
However, current commercial hydroponic systems are expensive. The goal 
was to develop an alternative, homemade hydroponic system that would cost 
significantly less but yield similar results. A 11 plant hydroponic system found 
on Amazon would cost about $60, whereas a homemade one will cost 
roughly half of that. Using common materials found in a hardware store, a 
simple Nutrient Film Hydroponic system was constructed. Water containing 
nutrients was funneled through two pipes containing the plants to keep 
cycling fresh nutrients to the roots of the plant. With cost in mind, the 
homemade system can grow up to 10 plants compared to the commercial 
systems 11 plants. The plant Trigonella foenum-graecum was grown to 
measure the effectiveness of the systems. With current data, it appears the 
commercial hydroponic system has no statistically significant advantage 
when measuring plant height. The experiment continues to be conducted and 
data is still being collected. By finding ways to bring down effective costs of 
hydroponic systems, they will become more popular and effective. 

Hughes, C. (2017, June 19). How to Make the Perfect Hydroponic Nutrient 
Solution. Retrieved November 08, 2017, from 
https://www.maximumyield.com/how-to-make-the-perfect-hydroponic-
nutrient-solution/2/3239

Hydroponic Systems 101. (n.d.). Retrieved November 08, 2017, from 
http://www.fullbloomhydroponics.net/hydroponic-systems-101/
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Finding the Optimal Combination of Essential Oils Extracted From Thymus vulgaris 
and Menta menthe x piperita to Deter Drosophila suzukii From Attractive Stimuli
 Alexander Klein

The objective of this experiment is to identify the optimal combination of essential oils from 
Thymus vulgaris and Menta menthe x piperita to deter Drosophila suzukii from attractive 
stimuli. D. suzukii are an invasive species of fruit fly that oviposit into fresh fruits, causing 
premature rotting and hundreds of millions of dollars’ worth of crop lost annually (Pham & 
Ray, 2015). Thyme and peppermint essential oils have been shown to individually deter D. 
suzukii from fungi, however no studies have been done on their synergistic effect as fly 
deterrents (Gallucci et al., 2009). This research focused on combining the essential oils in 
varying ratios to deter D. suzukii from an attractive stimulant (raspberry juice) in the search 
of a synergistic effect. Flies were placed in a tank with two wicks, both with combinations of 
thyme and peppermint oils. The total amount of time that the fly came into contact with the 
wick was measured for thirty minutes. Data collection continues, however preliminary data 
shows that not only are the oils acting as deterrents, but they may also be acting as 
fumigants. The topic being investigated is very important to research because essential oils 
are a promising natural alternative to insecticides. Also, essential oils can possibly inhibit the 
presence of Drosophila suzukii in postharvest fruit. This would decrease the amount of food 
lost each year, increase the profits of producers and sellers, and increase the total amount of 
fruit available to the public.

Gallucci, M. N., Oliva, M., Casero, C., Dambolena, J., Luna, A., Zygadlo, J., & Demo, M. 
(2009). Antimicrobial combined action of terpenes against the food-borne microorganisms 
Escherichia coli, Staphylococcus aureus and Bacillus cereus. Flavour and Fragrance Journal, 
24, 348-354. doi:10.1002/ffj.1948

Pham, C. K., & Ray, A. (2015). Conservation of olfactory avoidance in Drosophila species and 
identification of repellents for Drosophila suzukii. Scientific Reports, 5, 11527. 
doi:10.1038/srep11527

Renkema, J. M., Wright, D., Buitenhuis, R., & Hallett, R. H. (2016). Plant essential oils and 
potassium metabisulfite as repellents for Drosophila suzukii (Diptera: Drosophilidae). 
Scientific Reports, 6, 21432. doi:10.1038/srep21432
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Increasing HPV-35 Antigen Production in Transgenic Nicotiana benthamiana Through 
Multiple Agrobacterium Transformation Techniques
 Saarthak Maheshwari, Kirthana Srinivasan

Vaccines are a cornerstone in providing sustained immune protection for humans. 
Vaccines can be produced using transgenic plants as the source for amplified viral 
antigens, and can be used to express viral epitopes and bacterial toxin subunits. The 
goal of this research is to increase the efficiency of transient antigen production 
within Nicotiana benthamiana, via various combinations of sonication, syringe 
infiltration, vacuum infiltration, and desiccation, in combination with 
Agrobacterium-mediated transformation, to create a commercially-sound 
transformation system.

To test the efficacy of the concept, transformation techniques of Agrobacterium 
with the pGLO plasmid (with GFP genes) will be tested in four experimental and four 
control groups combining the various techniques. The procedures will be retested 
using a nonpathogenic HPV-35 plasmid to produce viral antigens. Sonication 
transformation will occur by placing leaf samples and a solution of transformed 
Agrobacterium into a sonifier, resulting in non-lethal microwounding of tissue. In 
vacuum infiltration, the negative atmospheric pressure would remove interstitial air, 
allowing discharged Agrobacterium media to enter. In syringe agroinfiltration, the 
Agrobacterium mixture is injected through the epidermis. The plants will also be 
placed in a desiccating environment to extract excess moisture. Results are 
pending. The results will be acquired via a non-quantative PCR test and an ELISA test 
to detect the presence of HPV-35 antigen, to determine the efficiency of transient 
HPV-35 antigen production.  Further research would entail creating a thermally 
stable vaccine using these Agrobacterium transformation techniques.

Chen, Q., Lai, H., Hurtado, J., Stahnke, J., Leuzinger, K., & Dent, M. (2013). Agroinfiltration as an 
Effective and Scalable Strategy of Gene Delivery for Production of Pharmaceutical Proteins. Advanced 
Techniques in Biology & Medicine, 1(1), 103. http://doi.org/10.4172/atbm.1000103

Takeyama, N., Kiyono, H., & Yuki, Y. (2015). Plant-based vaccines for animals and humans: recent 
advances in technology and clinical trials. Therapeutic Advances in Vaccines, 3(5-6), 139–154. 
http://doi.org/10.1177/2051013615613272

Cao, Y. (2015). A model system for concurrent detection of antigen and antibody based on 
immunological fluorescent method. Journal of Spectroscopy, vol. 2015, doi:10.1155/2015/248504
I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1909X12
Plant Sciences

1900

LCPS RSEF OFFICIAL ABSTRACT - 2018
The Effect of Temperature on Zooxanthellae to Prevent Coral Bleaching
 Anastasia Niemann

Zooxanthellae and coral share a symbiotic relationship; however, they dissociate when water 
temperatures rise. This dissociating causes coral bleaching. The average sea surface 
temperature for coral inhabiting waters is ~21◦C; recently, the highest the surface 
temperature has gotten is ~35◦C. This is well above the average, and when temperatures 
reach this level, even for a few hours, zooxanthellae die and the coral bleaches. Using 
selective breeding, the zooxanthellae can survive in temperatures above 35◦C.

In two tanks the zooxanthellae were selectively bred by raising their water temperature for 
multiple hours, then bringing the temperature back to a comfortable level. This process was 
executed until the zooxanthellae reached a temperature at which they could no longer 
survive. The zooxanthellae were successfully bred to survive in 39◦C water, however, they 
could not reach a temperature higher than 39◦C. This was compared to a control tank in 
which the zooxanthellae were exposed to an increase in temperature, without being brought 
back down to a comfortable temperature to re-grow. This was done to show how the highest 
temperature the zooxanthellae could normally survive. These zooxanthellae showed a steady 
decrease in life as the temperatures were raised, and the all the algae were dead at the end 
of the 35◦C trial. Using a statistical T-test, the p-value was zero, showing there is a significant 
difference between the zooxanthellae being selectively bred and the normal zooxanthellae. 
The selectively bred zooxanthellae can survive a much higher temperature than the normal 
zooxanthellae.

Hume B.C.C., Voolstra C.R., Arif C., D'Angelo C., Burt J.A., Eyal G., Loya Y. & Wiedenmann 
J. Proceedings of the National Academy of Sciences USA. (2016). Ancestral genetic diversity 
associated with the rapid spread of stress-tolerant coral symbionts in response to Holocene 
climate change. Retrieved February 26, 2018, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4843444/.

US Department of Commerce; NOAA; National Environmental Satellite Data and Information 
Service; Office of Satellite and Product Operations. (2013, January 31). NOAA's Office of 
Satellite and Product Operations. Retrieved February 26, 2018, from 
http://www.ospo.noaa.gov/Products/ocean/sst/anomaly/2017.html
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The Difference in Starch Accumulation in Lab Grown vs. Natural Grown Common 
Duckweed (Lemna Minor)
 Ria Shah

The dependence on petroleum, fuel and other oil-based materials for energy 
has made the world look for alternative, sustainable and cleaner sources of 
energy.  Duckweed, a small aquatic flowering monocot, is considered an 
invasive species, but it can produce fuel through the ethanol the plant 
produces. Because duckweed’s products were not previously used in the 
market, looking for cleaner sources of fuel introduced duckweed into the 
industry.  Due to its rapid growth and reproduction rate as well as its high 
starch levels, duckweed produces a high yield of ethanol, allowing for a 
cleaner biofuel. Currently, scientists have yet to cultivate masses of 
duckweed in laboratory conditions. This experiment investigates starch levels 
in laboratory grown duckweed compared to starch levels in natural grown 
duckweed. While data agreed with the hypothesis, the difference between 
laboratory conditions and natural conditions grown at an optimum 
temperature was significantly smaller than expected.  The significance of 
these results could impact the manner in which duckweed is produced.  If 
scientists can cultivate masses of duckweed in a controlled environment, it 
would make the extraction and fermentation of starch easier and more 
efficient, pushing duckweed biofuel products into the market.

Cui, W., & Cheng, J. J. (2015). Growing duckweed for biofuel production: a 
review. Plant Biology, 17(s1), 16-23.

Hillman, W. S., & Culley, D. D. (1978). The uses of duckweed: The rapid 
growth, nutritional value, and high biomass productivity of these floating 
plants suggest their use in water treatment, as feed crops, and in energy-
efficient farming. American Scientist, 66(4), 442-451.

Xu, J., Zhao, H., Stomp, A. M., & Cheng, J. J. (2012). The production of 
duckweed as a source of biofuels. Biofuels, 3(5), 589-601.
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The Efficacy of a Combination of Arbuscular Mycorrhizal Fungi as a Potential 
Biocontrol Method for Meloidogyne incognita in Peas (Pisum sativum L. cv. Green 
Arrow)
 Margaret Smith
Root-knot nematodes (RKN) cause millions of dollars of crop damage each 
year and without effective management threaten global food security. RKNs 
are plant-parasitic nematodes that damage plants by entering the roots and 
feeding off the vascular cells. Numerous studies find arbuscular mycorrhizal 
fungi (AMF) reduces the amount of RKNs that infect plants in RKN infested 
soil. This investigation aims to determine if AMF is an effective biocontrol 
agent for the RKN Meloidogyne incognita in peas (Pisum sativum L. cv. 
Green Arrow). Three groups of peas were inoculated with AMF, RKNs, and 
AMF + RKNs, respectively. An additional group of peas was not inoculated 
and served as a control. Every five days plant height was measured. After 70 
days the plants were uprooted and root length and stem diameter were 
measured. Degree of nematode galling was assessed on a scale of one to 
six, one being minimal galling and six being extensive galling. Nematode 
eggs per plant were also counted. Although data is still being collected I 
anticipate the RKN and AMF condition will have fewer RKN eggs and galls 
and a larger average root length and stem diameter than the RKN condition. 
Additionally the AMF condition should have a larger average root length and 
stem diameter than the control since AMF expands root morphology thus 
increasing nutrient uptake. These results would indicate that AMF is 
somewhat effective as a biocontrol agent for RKNs in peas. Further research 
should explore combinations of AMF and other RKN management strategies. 

Castillo, P., Nico, A. I., Azcón-Aguilar, C., Del Río Rincón, C., Calvet, C. and 
Jiménez-Díaz, R. M. (2006). Protection of olive planting stocks against 
parasitism of root-knot nematodes by arbuscular mycorrhizal fungi. Plant 
Pathology, 55: 705–713. doi:10.1111/j.1365-3059.2006.01400.x

 Nicol J.M., Turner S.J., Coyne D.L., Nijs L., Hockland S.,& Maafi Z.T. (2011) 
Current Nematode Threats to World Agriculture. In: Jones J., Gheysen G., 
Fenoll C. (eds) Genomics and Molecular Genetics of Plant-Nematode 
Interactions. Springer, Dordrecht.

Liu, R., Dai, M., Wu, X., Li, M., & Liu, X. (2012). Suppression of the root-knot 
nematode meloidogyne incognita (kofoid & white) chitwood on tomato by dual 
inoculation with arbuscular mycorrhizal fungi and plant growth-promoting 
rhizobacteria. Mycorrhiza, 22(4), 289-96. doi:http://dx.doi.org.mutex.gmu.edu/
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The Effect of Neonicotinoid Pesticide Application Method on the Photosynthetic Rate 
of Supertunias
 Jordan Warner

Neonicotinoid pesticides are one of the most common and effective 
pesticides for controlling insects. This specific pesticide targets insects that 
are known to suck and pierce leaves. Neonicotinoid pesticides, such as 
imidacloprid, have a chemical action that can be described as translaminar, 
being absorbed into the plant cuticle. From there the chemical moves into the 
xylem of the plant and into the other systems of the plant that pests are most 
likely to feed on. Chemical action of imidacloprid causes nicotine to bind to 
nAChrS (nicotinic acetylcholine receptors) that are located in the central 
nervous system in the pests. This experiment compared application methods 
(foliar spray vs drench) of imidacloprid on photosynthetic rate. Ninety pots of 
Royal Velvet supertunias were tested: 30 in the control which received no 
treatment; 30 in the foliar application group; and 30 in the drench application 
group. The results showed the highest photosynthetic rate, 755 ppm, in the 
control group; followed by 650 ppm in the foliar group; and 550 ppm in the 
drench group. The hypothesis was not supported by the data. Results 
indicate that imidacloprid methods impact photosynthetic rates differently. 
This is of importance in plant production and pesticide application strategies. 
Further research is needed to strengthen the validity of these findings.

Elbert, A., Haas, M., Springer, B., Thielert, W. and Nauen, R. (2008), Applied 
aspects of neonicotinoid uses in crop protection. Pest. Manag. Sci., 64: 1099–
1105. doi:10.1002/ps.1616

Copping, L. G. and Menn, J. J. (2000), Biopesticides: a review of their action, 
applications and efficacy. Pest. Manag. Sci., 56: 651–676. doi:10.1002/1526-
4998(200008)56:8<651::AID-PS201>3.0.CO;2-U

Buchholz, A. and Nauen, R. (2002), Translocation and translaminar 
bioavailability of two neonicotinoid insecticides after foliar application to 
cabbage and cotton. Pest. Manag. Sci., 58: 10–16. doi:10.1002/ps.401
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The Efficacy of Cricket Meal as an Alternative Fertilizer to Fight World Hunger
 Brett Wells

       The human population is growing quickly and with that the demand for food is directly 
proportional. It is possible to increase food production through strong fertilizers. One possible 
natural fertilizer for this purpose is cricket meal containing many of the nutrients vital to plant 
growth.

       The purpose of this research was to determine whether the application of cricket meal 
would enhance plant growth in a way that is similar to that of more commonly used fish meal. 
This was tested by using natural topsoil containing no fertilizer as a control while one 
experimental group contained topsoil mixed with fish meal and a second experimental 
group’s soil was mixed with cricket meal.

      Statistical analysis via a t-test indicated the null hypothesis, that there would be no 
difference in the impact of growth on the plants treated with fish meal and with cricket meal, 
was supported. This indicated that cricket meal may be a comparable alternative to fish meal 
fertilizers. This is beneficial because cricket farming is a growing industry that can produce a 
higher level of biomass at cheaper costs than catching fish which are much more beneficial 
when consumed. Further research would involve testing on a larger scale employing different 
concentrations of fish meal and cricket meal so that the optimal cost efficiency-to-growth rate 
could be determined. Testing with various crops is also warranted. Since different parts of the 
world have greater access to crickets than fish, cricket meal may be an ideal fertilizer for 
farms in these locations.

Barlow, P., & McCurran, A. (n.d.). The Nutrient Value and Effect of Fish Meal as a Fertiliser 
for Hayward Kiwifruit Grown Under   an Organic Regime. Retrieved October 17, 2017, from 
http://www.biosoil.co.nz/vdb/document/13

Gaffigan, M. (2017, Spring). Is Insect Protein a Sustainable Alternative to Soy and Fishmeal 
in Poultry Feed? RetrievedOctober  25, 2017, from 
https://scholar.colorado.edu/cgi/viewcontent.cgi?
referer=&httpsredir=1&article=2622&context=honr_theses

Oonincx, D. G., Itterbeeck, J. V., Heetkamp, M. J., Brand, H. V., Loon, J. J., & Huis, A. V. 
(2010, December 29). An Exploration  on Greenhouse Gas and Ammonia Production by 
Insect Species Suitable for Animal or Human Consumption. Retrieved November 16, 2017, 
from http://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0014445 
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The Effect of B-Nine on Photosynthetic Rates
 Jacob Ziemann

This experiment tested the effect of the plant growth regulator (PGR) B-Nine 
on photosynthetic rates of Supertunias. B-nine is commonly used in plant 
production and research as a PGR that shortens intermodal length making 
the plant more compact. The label on B-nine specifically states that it does 
not affect photosynthesis. Photosynthetic rates were tested using a CO2 
sensor to measure and compare carbon dioxide usage in five-minute 
intervals. B-nine was applied at 1:100 (ppm) via a backpack sprayer. Data 
indicated that plants treated with B-nine on average had more CO2 in the 
chambers after the five-minute testing period than the control group, 
supporting the claim.  The independent variable was whether or not plants 
were treated with B-nine. The dependent variable was the amount of CO2 left 
in the chambers after five minutes. In this experiment B-nine impacted 
photosynthetic rates. The average rate for the control group was 580 ppm 
CO2 whereas the average for the experimental group treated with B-nine was 
700 ppm CO2. It could be concluded that since there was a negative effect on 
photosynthetic rates, then there may be a negative effect on the total growth 
of the plants. This could impact how growers use this PGR and possibly 
mandate changes to the current label.  

Boyer, J. S. (1982). Plant productivity and environment. Science, 218(4571), 
443-448.

Brown, D. R., Eakes, D. J., Behe, B. K., & Gilliam, C. H. (1992). Moisture 
stress: an alternative method of height control to B-nine (daminozide). Journal 
of Environmental    Horticulture, 10(4), 232-235.

Dole, J. M., Whipker, B. E., & Nelson, P. V. (2002). Producing vegetative 
petunias and calibrachoa. Greenhouse Product News, 12(2), 30-31.
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The Effect of Task Complexity on Time to Mastery for Machine Learning Agents
 Adrees Basharmal, Andy Nguyen
Artificial Intelligence has been a growing impetus for research and also an influence in the 
workforce in modern society. Particularly, reinforcement learning, a method of machine 
learning in which the learning agent seeks specific sequences of actions to enhance its 
rewards, is currently being used to revolutionize the fields of medicine and robotics. 
Understanding the rates of learning with regards to task complexity and implementations of 
internal/external support systems is a key step towards optimizing the application of Artificial 
Intelligence. Data for the reinforcement agent’s learning progressions for each game will 
ultimately explain how as task complexity increases, the time spent in the blind learning 
process towards mastery increases; however, the general function remains the same.  In 
other words, an agent will go through a longer period of blind learning if the game has more 
options for it to take, but for any game it should reach a point where it has “learned” and 
proceed to excel into mastery.  A large sample of tasks, mostly classic arcade games, will be 
gathered and tested by implementing an OpenAI open-source agent to learn the task with 
minimal knowledge. Game complexity is determined by the number of different inputs the 
Artificial intelligence has. The agents data, recorded through an Apple Macbook terminal, is 
graphed based on the average score, also known as fitness, compared to time being trained. 
Preliminary testing with drafts of the algorithms for the agent have shown a direct correlation 
between the task complexity and the processing time it takes for the agent to become 
proficient at the task; however, data is not yet finalized, but the data appears to be that of an 
exponential regression. 

Q-Learning - Watkins, C. J., & Dayan, P. (1992). Q-learning. Machine Learning, 8(3-4), 279-
292. Retrieved October 10, 2017, from 
https://link.springer.com/article/10.1007/BF00992698#citeas. 

Complexity and Cooperation in Q-Learning - Whitehead, S. D. (1991). Complexity and 
Cooperation in Q-Learning. In Machine Learning Proceedings 1991: Proceedings of the 
Eighth International Workshop (MI91). Retrieved October 4, 2017, from 
https://books.google.com/books?hl=en&lr=&id=P0ajBQAAQBAJ&oi=fnd&pg=PA363&dq=q 
learning&ots=ZiZcP2omSI&sig=G1sSIV0BN4RH4r5G1e4VCdYAFR8#v=onepage&q=q
%20learning&f=false 

Reinforcement Learning with Hierarchies of Machines - Parr, R., & Russell, S. (2014, April 
14). Reinforcement Learning with Hierarchies of Machines. Retrieved October 9, 2017, from 
http://papers.nips.cc/paper/1384-reinforcement-learning-with-hierarchies-of-machines.pdf
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Testing the Reaction Time of Machine Learning
 Madeline Howard
Machine learning is becoming an integral part of modern society, ranging 
from suggesting posts to users on social networking sites to the deep learning 
mechanics incorporated into the algorithms of self-driving cars. It is important, 
with this new surge of machine learning, to ensure that the algorithms 
incorporated into these machines respond to outside stimuli quickly and 
efficiently. The purpose of this experiment is to test the reaction time of a 
smaller scale machine learning unit for the ability to navigate mazes. To test 
the machine’s reaction time, two mazes with slight variations in the path were 
constructed, one with a simpler solution and one with a more complex 
solution. Through testing, it was discovered that there is a significant 
difference in the reaction time between the first and second maze, confirming 
a positive reaction time with a p-value of 0.000122. This means that the 
machine learning unit could compute and navigate the maze with a 
successful reaction time, though data is continuing to be gathered. 

Alpaydin, E. (2014). Introduction to machine learning. Cambridge, MA: The 
MIT Press.

Ghani, N. (2017, May 01). On Intelligence . Retrieved February 25, 2018, 
from http://blogs.plos.org/neuro/2017/04/11/on-intelligence-by-naureen-ghani
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Using RandomForest Algorithmic to Predict Cancer Survivability
 Gregory Payne
Cancer of all types affects millions of people every year, and is a difficult time for families. It 
is a very complicated subject that is mostly understood by professionals, and that often 
leaves families with concerns. My goal was to create a program that could predict the 
survivability of a cancer patient based on previous patient’s experiences. In order to do this, I 
had to use a database and set up a machine learning program called randomForest, which 
sorts data into buckets and allows new data to be tested against the database. Once I could 
put the database into randomForest and randomForest into my own program, I could begin 
testing reliability and accuracy. To test for reliability, I used patients that were not put into the 
algorithm and put them through the program. Since I already knew their chance of survival 
from the database, I could run a confidence statistic test to test reliability. My program was 
88% accurate on the first run. To test accuracy, I found a program with a similar use to mine 
and ran similar patients through each. After getting my results i ran a paired t-test and found 
that the data had a 93% correlation rating. 

Clarke, I. (n.d.). QuickML. Retrieved February 26, 2018, from http://quickml.org/ 

(n.d.). Retrieved February 26, 2018, from 
http://www.lifemath.net/cancer/breastcancer/therapy/

Machine Learning to predict health. (2017, June 03). Retrieved February 26, 2018, from 
https://orzota.com/2017/06/02/machine-learning-to-predict-health/
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Testing the Accuracy of a Machine Learning Text Classifier
 Keerthana Adapa

Machine learning has become prevalent in modern technology. A supervised 
machine learning system utilizes training data fed into the system beforehand 
to virtually model the data with its corresponding labels. Once the system is 
“trained”, it can be used to answer unknown questions.

This experiment explored the effectiveness of a machine learning algorithm. 
Specifically, the accuracy of a machine learning classifier will be tested when 
identifying the topic of blog texts from College Confidential into predefined 
categories: “School Environment”, “Chance Me”, “Application Tips”. This 
assessment has not been tested in previous work. Using the Scikit-Learn 
library for Python, a classification program was created, trained with data and 
its complementary label/topic, and tested to identify the topic of an unknown 
blog text. Compared to a linear search classification algorithm, the machine 
learning program was tested and found to be statistically significant using Chi 
Square analysis  (p<0.05) with a 95% accura rate. Much like any other 
computer programs, this computer program is only symbolization of its 
versatile use in society. This program expresses the capability of a machine 
learning program in classifying text in a specific blog. 

Given any other texts such as emails, letters, or songs (as training data), it will 
efficiently identify the topic of the test data. Future research could build on this 
topic by identifying different aspects of a text such as sentiment and author, or 
experimenting with a different medium such as images or audios. This 
research can be used to increase the capability of technology.

College Confidential. (n.d.). Retrieved January 17, 2018, from 
https://talk.collegeconfidential.com/

Brownlee, J. (2014, April 16). A Gentle Introduction to Scikit-Learn: A Python Machine 
Learning Library. Retrieved January 16, 2018, from https://machinelearningmastery.com/a-
gentle-introduction-to-scikit-learn-a-python-machine-learning-library/

Developers - Insight: Insights into Machine Learning. (2017, December 1). Open Source FOR 
You. Retrieved from http://link.galegroup.com/apps/doc/A518652554/GPS?
u=lee19782&sid=GPS&xid=ffd7fde4
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The Effects of Different Machine Learning Algorithms on the Accuracy of a Diabetes 
Classifier
 Ibrahim Ahmad
As humanity continues to grow in population, so too will its healthcare needs. High-quality 
health care for all is within reach because of the advancements in technology. With the 
availability and constant creation of medical data, healthcare is a ripe field for machine 
learning, the use of algorithms that teach a computer how to do a certain task without 
purposefully programming it to do so. The purpose of this project is to compare the 
performance of a few popular machine learning algorithms when applied to medical diagnosis 
which for this project involves diabetes. A separate classifier was constructed in Python for 
each of the three machine learning algorithms: Naive Bayes, Random Forest, and Logistic 
Regression. Each classifier was trained with the Pima Indians Diabetes Dataset. The 
proportion of training data to testing data was varied using incremental changes of 10%. The 
accuracy of each machine learning algorithm was calculated and then displayed using the 
“print” function in Python. Data visualization was done using both Google Sheets and Excel. 
It can be concluded that there is no significant difference in the accuracy proportion between 
the three algorithms as the P-Value was greater than the alpha level of 0.05. This suggests 
that there is consistency between the algorithms and so they all can be used to check one 
another for anomalies. Data from the different train to test ratios is still being collected.  

Kavakiotis I, Tsave O, Salifoglou A, Maglaveras N, Vlahavas I, Chouvarda I. Machine 
Learning and Data Mining Methods in Diabetes Research. Computational and Structural 
Biotechnology Journal. 2017;15:104-116. doi:10.1016/j.csbj.2016.12.005. 

Pedregosa, F., Varoquaux, G., Gramfort, A., Michel, V., Thirion, B., Grisel, O., ... & 
Vanderplas, J. (2011). Scikit-learn: Machine learning in Python. Journal of machine learning 
research, 12(Oct), 2825-2830.

Dua, S., Acharya, U. R., & Dua, P. (Eds.). (2014). Machine learning in healthcare 
informatics.
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EMS Duty Check
 Colton Bogucki, Jessica Lu
At the local emergency fire and rescue station located in Purcellville, volunteer aides 
and emergency medical technicians (EMTs) must perform a routine check of the 
ambulances, dubbed a “duty check,” prior to each 12 hour shift. These duty checks 
involve counting the number of gauze rolls, splints, blood pressure cuffs, and more 
throughout the ambulance by hand and although they are tedious and rather time-
consuming, they are a necessity in order to ensure that the ambulance on call is 
properly stocked in times of need. They are performed using a paper-and-pencil 
checklist making it rather difficult to detect exactly when the ambulance requires 
restocking. This study works to digitize this checklist by creating a mobile application 
capable of keeping track of item stock and warning volunteers of low supplies. The 
app is predominantly made up of two screens with the ‘duty check’ screen containing 
a list for all of the materials and the ‘restock’ screen containing a list of supplies in 
need of restocking. Once restocked, the item will be removed from the restock 
screen and the stock count for the item will reset. In the ‘duty check’ screen, users 
will press a button for each item used in a shift and the app will subtract one from the 
item count. By using this application, users would not have to check over the entire 
ambulance at the beginning of each shift, thus making the duty check process easier 
as well as more efficient for fire and rescue volunteers. 

Bengfort, Jacquelyn. “Efficiency in Motion: How Mobile Apps Are Changing the College 
Campus.” EdTech, EdTech Magazine, 29 Jan. 2014, 
edtechmagazine.com/higher/article/2014/01/efficiency-motion-how-mobile-apps-are-
changing-college-campus.

David, Matthew. “Learn more about the Android Studio IDE from Google.” 
SearchSoftwareQuality, TechTarget, searchsoftwarequality.techtarget.com/feature/Learn-
more-about-the-Android-Studio-IDE-from-Google.
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Creating a Computer-aided Method for the Automatic Quantification and Analysis of 
Animal Behavior
 Samuel Dawson

Developing an understanding of the relationship between the brain and 
movement is a fundamental question of neuroscience, whose answer can 
lead to more advanced neuroprosthetics and cures to neurodegenerative 
diseases. Mice and other organisms are often used as models for humans. 
During experiments, neuronal data is collected; however, this data provides 
only half the picture. To fully understand how the brain is influencing 
movement, the surrounding environment and the organism’s behavior must 
be analyzed as well. Right now, the primary way to quantify behavior is 
through manual, human scoring, which is inefficient, inaccurate, and time-
consuming. Humans are prone to error, and scores can vary between each 
observer. Additionally, human-driven analysis tends to only focus on one 
specific action at a time. Robust data analysis techniques have the potential 
to revolutionize the field of neuroscience by automating the process of 
behavior quantification. Histograms of Oriented Gradients (HOG) and 
Histograms of Optical Flow (HOF) features propose a solution to this 
problem. The combination of HOG-HOF features presents a way to quantify 
the entire behavior of an organism, efficiently and without bias. By pairing the 
data collected from inside and outside the organism, the relationship between 
neural activity and subsequent movement can be measured, elucidating the 
specific role of the brain in a variety of actions.

Anderson, D. J., & Perona, P. (2014). Toward a Science of Computational 
Ethology. Neuron, 84(1), 18-34. doi:10.1016/j.neuron.2014.09.005

Gris, K. V., Coutu, J.-P., & Gris, D. (2017). Supervised and Unsupervised 
Learning Technology in the Study of Rodent Behavior. Frontiers in Behavioral 
Neuroscience, 11, 141. doi:10.3389/fnbeh.2017.00141

Konecny, J., & Hagara, M. (2013). One-Shot-Learning Gesture Recognition 
using HOG-HOF Features. Journal of Machine Learning Research, 1-48.
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Stock Market Anticipations: Predicting Fluctuations in Stock Market Prices Using 
Neural Networks and Media Parsing
 Raymond Cosgrove, Peter Filicetti

Over the past decade, with the massive influx of social media usage, the amount of public 
data has increased dramatically. There has also been many major technological 
advancements, allowing for machine learning - programs that learn and adapt from data - to 
become more relevant. The purpose of this experiment is to determine if this public data can 
be used in order to augment the accuracy of stock price prediction. It is hypothesized that the 
use of quantitative stock data combined with the sentiments of publicly available opinions on 
Twitter will be more accurate in the prediction of stock prices compared to the sole use of 
quantitative data. In this experiment, tweets directed toward or mentioning AMD were 
collected using Twitter’s advanced search function. The Python programming language was 
used to collect historical stock data of the company AMD as well as to analyze the sentiment 
of collected tweets. Then, two artificial neural networks were constructed, one that predicts 
based off of stock data and one that predicts based off of stock data and the “Twittersphere” 
sentiment regarding AMD. These networks will be trained using 70% of the collected data 
and later tested using the remaining 30%. The accuracy of the two networks will then be 
analyzed, determining the effectiveness of the sentiment analysis. This research is important 
because it could allow for vast improvements in economic fields and provide financial gain for 
many people. In the future, more research could be done on this topic by using different 
types of social media, such as Instagram and Facebook. Additionally, different stocks could 
be tested to see which are able to be most accurately predicted, whether that be due to 
heightened social media presence on the part of the company or, perhaps, differing volatility 
of the given company’s stock prices. Data is still being collected.

Grigoryan, H. (2015). Stock Market Prediction using Artificial Neural Networks: Case Study of 
TAL1T, Nasdaq OMX Baltic Stock. Database Systems Journal vol. VI, 14-23. Pagolu, V. S., 
Reddy, K. N., Panda, G., & Majhi, B. (2016). 

Sentiment analysis of Twitter data for predicting stock market movements. 2016 International 
Conference on Signal Processing, Communication, Power and Embedded System 
(SCOPES). doi:10.1109/scopes.2016.7955659 

Zhang, Y.; Wu, L. (2009). "Stock Market Prediction of S&P 500 via combination of improved 
BCO Approach and BP Neural Network". Expert systems with applications. 36 (5): 8849–
8854. doi:10.1016/j.eswa.2008.11.028.
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Analyzing an Olfactory Sense Database Using Python to Facilitate Scent 
Manufacturing
 Andrew Hale

Scent is one of the most powerful senses that the human body possesses and over the years 
humans have been able to harness that sense to provide experiences, medical care, and 
enjoyment to the masses. Scent has been harnessed to help ease chronic pain and even 
pain during labor. Many hospitals and doctor’s offices even use hits of lavender and vanilla to 
help patients relax during their visits. The power of scent is enormous and if it can be tailored 
and fine-tuned at a faster rate there could be even more innovations just over the horizon. 
However, dealing with scent is a tricky subject and is a very limited field. With only around 
500 flavorists located in the United States the job market for scent and flavor creation has 
room to grow.

Flavorists go about creating scents and flavors mostly through trial and error, unless they 
have prior knowledge about a specific chemical combination. What would help facilitate 
growth in this industry would be an alternative to the usual trial and error that comes with the 
job. Creating a computer program that guides flavorists towards their desired scent would 
greatly increase the speed and quality of scent and flavor production.

This program would have to have the ability to sort through mass amounts of data and pull 
out what the user is looking for within a timely manner. The user would be able to select 
through many descriptors and tailor their desired scent to their liking. Users will then be 
presented with the necessary information for them to recreate the scent that they have 
selected such as dilution levels, intensity, and the chemical formula itself.

John Hewitt on November 6, 2014 at 4:16 pm Comment. (2014, November 07). IBM seeks 
the secrets to the science of scent. Retrieved February 25, 2018, from 
https://www.extremetech.com/extreme/193591-ibm-seeks-the-secrets-to-the-science-of-scent

Borigini, M. (2012, February 01). Chronic Pain and Aromatherapy. Retrieved February 25, 
2018, from http://www.psychologytoday.com/blog/overcoming-pain/201201/chronic-pain-and-
aromatherapy?collection=93588

Sniffing Out The Science Of Smell. (2010, August 27). Retrieved February 25, 2018, from 
https://www.npr.org/templates/story/story.php?storyId=129475851

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



2107T11
Systems Software

2100

LCPS RSEF OFFICIAL ABSTRACT - 2018
Predicting Stock Price Trends using Machine Learning and Mathematical Modeling
 Karanvir Jassal, Sajjaad Khader

Since the inception of the financial stock market, investors have been trying to figure out how 
to find and buy a good stock at the best price to optimize their ROI (return on investment). 
The problem of this project is unearthed: how to aid investors in their security investment 
strategies. To serve investors in the best manner, multiple stock price prediction models were 
created. A Naive Bayes, Neural Network, and Linear Regression Time Series models were 
built to determine the price trend of a given stock. All three models were built using 
RapidMiner data mining software and the first two aforementioned models were also scripted 
and executed using R programming language for comparison purposes. Data was collected 
from the S&P 500 stock market index, processed, then two data sets were created - one for 
training and the other for testing the models. The performance percentages of the confusion 
matrices clearly reveal that the Neural Network model, which yielded results of 90.07% 
accuracy, is superior to the Linear Regression and Naive Bayes models, which yielded 
results of 86.13% and 79.30% accuracy, respectively. However, none of these models should 
be overlooked as they each are better options than investors’ current source of decision-
making, which is incomplete information (tips, emotions, skewed reports). Also, to further 
improve investors’ decision-making and enhance this project, other attributes, such as other 
economic and financial data, as well as experimenting with the data ratio for training and 
testing purposes, can improve the performance percentages of the models.

Castillo, P. (2012). Use of machine learning methods to impute categorical data. United 
Nations Economic Commission for Europe. Conference of European Statisticians: Norway. 
Retrieved February 23, 2018, from 
https://www.unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.44/2012/37_Eurostat.pdf 

Federal Reserve. (2018). Consumer price index for all urban consumers: All Items. Retrieved 
February 23, 2018, from https://fred.stlouisfed.org/series/CPIAUCSL 

Yahoo Finance - Business Finance, Stock Market, Quotes, News. (2018). Retrieved February 
23, 2018, from https://finance.yahoo.com/
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The Effect of the Type of Regression on the Accuracy of the Predicted House Prices
 Raj Kishore

People are always moving and looking for their ideal house. One major issue is dealing with 
the price of the house. The objective of this project is to determine which regression will be 
better, linear or non-linear (independent variable), to predict the price of a house (dependent 
variable) based off features such as square footage, age, the type of house, and others. The 
regression algorithm determines an optimal model that best fits the training data by finding 
the best parameters that minimize the difference between the actual values and predicted 
values from the model. The models were trained with 376 house data points and were tested 
with 97 house data points. The dataset contains residential home sales information from the 
city of South Riding, Virginia during 2017. The root mean square error (RMSE) was 44493.12 
for the linear model, and 40579.46 for the non-linear model. Since the non-linear model had 
the lower RMSE, it was supported to be the most accurate model. Also, since the comparison 
is between the predicted values and the actual values, a high p-value is preferred, so that it 
shows a better prediction. Compared to the p-value of 0.2668 for the linear model, the non-
linear model had a p-value of 0.3514 and was supported to be the better regression for 
predicting house prices. Further research would include using more data and features, and 
expanding to cities other than just South Riding.

Brownlee, J. (2016). Supervised and unsupervised machine learning algorithms. Machine 
Learning Algorithms. Retrieved October 28, 2017, 
from https://machinelearningmastery.com/supervised-and-unsupervised-machine-learning-
algorithms-- 

Géron, A. (2017). Hands-on machine learning with Scikit-Learn and TensorFlow: concepts, 
tools, and techniques to build intelligent systems. Beijing: OReilly. 

Temming, M. (2017). Fair-minded machines. Science News, 192(4), 26-29.
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SeeCodeRun: An Online Javascript Environment with Developer-Centered Features
 Varun Kulkarni

Javascript is a web development language that enables programmers to make 
websites more interactive and immersing.  Though web developers extensively use 
Javascript with the static languages of HTML and CSS, fixing errors in code is 
difficult when the code doesn’t properly function.  For this reason, developers turn to 
StackOverflow, a forum of questions and answers on almost any programming 
language.  George Mason University studied over 300 Javascript-related questions 
on this database and created SeeCodeRun, an online environment that aims to 
accomplish three goals: allow developers to visualize their website, help developers 
fix errors more intuitively, and give developers more insight on how their code works.

The goal of this research period’s implementations was to remedy potential 
confusion to the developer when functions such as “append” and “each” change 
different visual elements on a given website than anticipated.  Such selector 
functions will change the elements manipulated in further lines of code, so when 
developers progress through their design process and realize that the wrong 
elements are being changed, they may want to have a direct link between such 
functions and the output generated.  SeeCodeRun will help this problem by allowing 
developers to hover over a given line and see the output portion that is affected.  It 
also provides a reverse link, so when a visual element which has been modified by 
Javascript is hovered over, the element will color and allow developers to see what 
lines of code have acted on that object. 

Rong, X., Yan, S., Oney, S., Dontcheva, M., & Adar, E. (2016). CodeMend. 
Proceedings of the 29th Annual Symposium on User Interface Software and 
Technology - UIST 16, 257-258. doi:10.1145/2984511.2984544

Samudio, D. I., & LaToza, T. D. (2018). Hard-to-Answer Questions in Front-End Web 
Development. Proceedings of 40th International Conference on Software 
Engineering, Gothenburg, Sweden, May 2018 (ICSE'18)..

Bajaj, K., Pattabiraman, K., & Mesbah, A. (2015). LED: Tool for Synthesizing Web 
Element Locators. 2015 30th IEEE/ACM International Conference on Automated 
Software Engineering (ASE). doi:https://doi.org/10.1109/ASE.2015.110
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The Analysis of the Usability and Design of Medical Applications to Reduce the Rate 
of Accidental Drug Misuse in Older Users
 Cassandra Gilbert, Ze Lin
Accidental drug misuse is a leading cause of death in the United States, and 
this fatal issue has the largest impact on the older members of the population. 
Due to factors that range from the body’s declining rate of drug elimination as 
it ages to the likelihood of older individuals to take more medication regularly, 
this demographic suffers greatly from the lack of access to information that 
would prevent injury of this sort. Although applications that provide this 
information do exist, developers tend not to take the needs of older users into 
consideration throughout the creation of these resources. This project aims to 
find trends in the deficiencies of popular medical applications in relation to the 
ease of use of the target demographic. The top medical apps on the Google 
Play Store were reviewed in order to judge whether their designs were 
ergonomically beneficial to the elderly. This analysis was based on an 
operationally defined rendition of Phiriyapokanon’s guidelines. Data collection 
for this project is pending. This manner of research plays a fundamental role 
in raising awareness of the specific features of medical applications that 
benefit the users with the highest need for those applications, and ultimately 
has the potential to incite changes in app development that will meet the 
needs of these users. 

Mangoni, A. A., & Jackson, S. H. (2003). Age-related changes in pharmacokinetics and 
pharmacodynamics: basic principles and practical applications. British Journal of Clinical 
Pharmacology, 57(1), 6-14. doi:10.1046/j.1365-2125.2003.02007.x 

Phiriyapokanon, T. (2011). Is a Big Button Interface Enough for Elderly Users? Mälardalen 
University, 1-49. Retrieved November 3, 2017, from 
http://www.idt.mdh.se/utbildning/exjobb/files/TR1091.pdf 

What is the scope of prescription drug misuse? (2018, January). Retrieved February 22, 
2018, from https://www.drugabuse.gov/publications/research-reports/misuse-prescription-
drugs/what-scope-prescription-drug-misuse
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Using Statistics to Solve the Problem of Sorting Big Data
 Soumya Mishra

Sorting algorithms are widely used in computer programming but have two key features that 
present challenges: highly iterative processes requiring intense data churning and large 
memory requirements to execute these processes. Furthermore, the advent of Big Data has 
created a greater urgency for better sorting algorithms. Given the nature of sorting, it is self-
evident that sorting 1TB of data would be much harder than sorting a thousand ordered set 
of 1GB data each. The objective of this research was to create an algorithm to distribute the 
data into ordered sets, of the same frequency by using statistical means. The framework of 
this algorithm consisted of four major steps: collect statistical information of the data (mean, 
standard deviation, distribution type, minimum, maximum), assign each element in the data 
set to one of the ordered buckets, sort each bucket, and then concatenate the buckets into a 
sorted list. The crux of this algorithm is assigning each element to a bucket. Three options 
were evaluated for the same. The first option involved using mean and standard deviation to 
determine bucket number and was approximately 60% more efficient than using current 
sorting algorithms. The second option involved integrating the function of the distribution 
curve - that fit the data set - from the minimum value to the value being assigned to a 
bucket. The third approach involved splitting up the data set into quantiles and then sorting 
them as if they were the buckets themselves. Research on the second and third techniques is 
ongoing.

Hirschberg, D. S. (2013). Fast parallel sorting algorithms. 21. 657-780. Retrieved from 
https://arxiv.org/pdf/1206.3511.pdf%20+%20Radix%20sort.%20MI?KA,%20Pavel.%20. 
%5Bonline%5D.%20%5Bcit.%202012-12 30%5D.%20Dostupn? 20z:
%20http://www.algoritmy.net/article/109/Radix-sort

Hong, H. (2012). Parallel bucket sorting algorithm. San Jose State University. Retrieved 
from http://www.sjsu.edu/people/robert.chun/courses/cs159/s3/N.pdf

Wang, L., et al. (2012). G-Hadoop: MapReduce across distributed data centers for data-
intensive computing. Future Generation Computer Systems. 
doi:10/1016/j.future.2012.09.001
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Development of a Computer Aided System for the Classification of Breast Lesions 
from Mammogram Scans
 William Peterson

Over the past few decades, Computer Aided Diagnosis systems have grown 
in popularity to improve mammogram performance. Currently, these systems 
do not suggest diagnosis; rather, most only highlight suspicious lesions. This 
project aims to take performance a step further, using a convolutional neural 
network trained on images from USF’s Digital Database for Screening 
Mammography to classify lesions. First, a support vector machine (SVM) was 
created and optimized using a genetic algorithm with data gathered from 
UCI’s Mammography Database. The SVM received a positive accuracy of 
89.7% and a negative accuracy of 68.1%. Radiologists’ assessments 
gathered from the UCI database were used to measure performance and 
received a positive and negative accuracy of 97.0% and 6.4%, respectively. 
Next, a convolutional neural network (CNN) system was created and 
modelled after the same architecture used to classify handwritten digits. For 
preprocessing, each image was rotated 90°, 180°, and 270° and resized to 
28x28. Array of images were then shuffled randomly and passed through the 
CNN for training. Due to the random order of the input for the CNN, positive 
and negative accuracies varied but were optimized at values of 92.5% and 
87.9%, appropriately. The weights from the CNN were then saved and used 
to allow the system to work inside of an application, allowing radiologists to 
save patient info, upload images, and highlight lesions for the trained 
convolutional neural network to classify. This research will hopefully support 
the application of machine learning in future practices.
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Attendance-Taking QR Code Scanner Prototype
 Krishna Srigiriraju
The goal of this research project is to design and prototype a functioning QR code 
scanner with a Raspberry Pi, which will be used to take class attendance efficiently. 
 All teachers and professors have hectic schedules and sometimes struggle to stay 
on top of their tasks.  With so much going on, many either detest taking attendance 
or forget to take class attendance altogether.  If each student took his/her own 
attendance, it would eliminate the need for the teacher mark present and absent 
students, therefore eliminating even the possibility of the teacher or professor 
forgetting to take attendance.  It is hypothesized that with a QR code for every 
student and a QR code scanner in every classroom, students will be able to quickly 
mark themselves present upon entering their classroom or lecture hall.  The QR 
code scanner was built using a Raspberry Pi (Model B) and a Camera Module v2, 
also made by Raspberry PI.  Thus far, the prototype has been able to successfully 
read the QR codes and store the transmitted information in a separate text file.  The 
next step in this research project would be to enable to Raspberry Pi to add and 
remove students to and from a specific class list and to decrease the amount of time 
needed for the Pi to scan and store the information in QR code being scanned. 

Guide to Raspberry Pi Camera V2 Module. (n.d.). Retrieved December 14, 2017, 
from https://randomnerdtutorials.com/guide-to-raspberry-pi-camera-v2-module/

M., & I. (2016, May 12). Make a Portable Barcode Scanner With an Arduino and a 
Cuecat. Retrieved October 15, 2017, from http://www.instructables.com/id/Make-a-
portable-barcode-scanner-with-an-arduino-an/

Reeves, M. F. (n.d.). Things to Know About Raspbian Terminal . Retrieved October 
27, 2017, from https://www.hackster.io/faweiz/qr-code-on-raspberry-pi-5f6764
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Optimal Schedule Change Process Automated by a Computer Program
 Nicolas Burbano, Rohit Vishnubhatla
At the beginning of this school year, we were both found in a situation where 
we felt it was necessary to switch out of a class that we were enrolled in. But, 
to our surprise, the schedule change process was largely manual and very 
inaccurate. In fact, most of the ideas had to come from the student requesting 
the change. So, we seized this opportunity to create a product which not only 
would deliver a schedule that might not have been proposed before, but 
would also save the time and effort of both counselors and students. We 
formulated a back-end structure composed of a SQL Relational Database run 
on PostgreSQL, and a Java program which houses the scheduling algorithm, 
and this would all be packaged into a simple, and easy to use Graphical User 
Interface. The database would be composed of five tables which all have 
relational components which can be accessed, analyzed and edited by the 
Java algorithm. The program is able to quickly calculate the best solution for 
the schedule change and present the user with an updated schedule, while 
concurrently updating class records to ensure an updated record of class 
sizes and availability numbers. 
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The Development of the CIA (Cyber aggression/ Cyberbullying Intelligence 
Algorithm)
 Rena Wolinsky

      Advancement of the internet and society’s increased reliance on the former has created 
many communication advancements. One insidious consequence of increased technology 
access, however, is cyber aggression and cyberbullying.  Cyber aggression is aggressive 
online behavior that uses the internet to psychologically hurt others.  Cyberbullying is a type 
of cyber aggression where one user is “inferior” and repetition of hostility extends over time.   

    Previously developed algorithms analyze language patterns used by bullies and victims to 
detect cyberbullying content.   Most of this dealt with cyber aggression rather than 
cyberbullying by not taking into account power imbalance and repetition of abuse.   The cyber 
aggression/ bullying intelligence algorithm (CIA) employed here was created using jGRASP 
IDE and Java code.   The goal was to analyze various aspects of internet comments, 
including curse words, second and third person pronouns, repeated abuse, and power 
imbalance.  The number of curse words indicated how angry or hostile the user was when 
creating a post, and pronouns suggested anger from the curse words noted previously was 
aimed at another person.  The CIA differs from previous research since its outcomes are 
cyber aggression and cyberbullying coefficients that indicate their respective harshness as 
the coefficients value increases while other algorithms solely tag posts as cyberbullying and 
remove them from the internet.  

     Decisions regarding whether freedom of speech is more important than stopping cyber 
aggression and cyber bullying need to be made.  Social media organizations can use 
coefficients created here to determine their involvement in controlling cyber aggression and 
cyber-bullying.  

 

Hosseinmardi, Homa, Sabrina Arredondo Mattson, Rahat Ibn Rafiq, Richard Han, Qin Lv, and 
Shivakant Mishra. "Analyzing Labeled Cyberbullying Incidents on the Instagram Social 
Network." Lecture Notes in Computer Science Social Informatics, 2015, 49-66. 
doi:10.1007/978-3-319-27433-1_4.

Royen, Kathleen Van, Karolien Poels, Walter Daelemans, and Heidi Vandebosch. "Automatic 
monitoring of cyberbullying on social networking sites: From technological feasibility to 
desirability." Telematics and Informatics32, no. 1 (2015): 89-97. 
doi:10.1016/j.tele.2014.04.002.

Xu, Jun-Ming , Kwang-Sun Jun, Xiaojin Zhu, and Amy Bellmore. "Learning from Bullying 
Traces in Social Media." Learning from Bullying Traces in Social Media. 
http://pages.cs.wisc.edu/~jerryzhu/pub/naaclhlt2012.pdf.n
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An Investigation of the Potential of Combinations of Rosmarinic Acid and Thymol for 
Treatment of Lung Cancer
 Sonia Chandra
Cancer is one of the leading causes of death in the United States.  Modern 
treatments, such as chemotherapy and radiation, kill cancer cells but also 
affect healthy cells.  Less damaging antitumor medications have been sought, 
often from plant sources.  This experiment is designed to assess 
combinations of two plant derivatives, thymol and rosmarinic acid.  To 
determine if the derivatives are only cytotoxic towards cancerous cells, two 
cell lines are used: cancerous A549s and noncancerous MRC5s.  They are 
both human lung cell lines.  Each cell line will be treated with either thymol, 
rosmarinic acid, or a combination of the two.  Controls include media and 
ethanol (EtOH) treatments, as well as Thymus serypyllum (wild thyme) oil.  
After treatment, the amount of viable cells is assessed using either a 
colorimetric phosphatase assay or an ATP luminescence assay with a plate 
reader.  Each assay reacts to compounds that are produced by healthy cells 
and makes compounds that can then be quantified by means of the plate 
reader.  Data collection is ongoing; preliminary results are promising.  This 
research may one day be used to find cancer treatments that have far fewer 
side effects than current therapies.   
Fantini, M., Benvenuto, M., Masuelli, L., Frajese, G., Tresoldi, I., Modesti, A., & Bei, R. 
(2015). In vitro and in vivo antitumoral effects of combinations of polyphenols of polyphenols 
and anticancer drugs: Perspectives in cancer treatment.  International Journal of Molecular 
Sciences. doi: 10.3390/ijms16059236

Sharmila, R., & Manoharan, S. (2012). Anti-tumor activity of rosmarinic acid in 7, 12-
dimethylbenz (a) anthracene (DMBA) induced skin carcinogenesis in Swiss albino 
mice. Indian Journal of Experimental Biology, 50(3), 187. PMID: 22439433

Deb, D. D., Parimala, G., Devi, S. S., & Chakraborty, T. (2011). Effect of thymol on peripheral 
blood mononuclear cell PBMC and acute promyelotic cancer cell line HL-60. Chemico-
Biological Interactions, 193, 97-106. doi: 10.1016/j.cbi.2011.05.009
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Eliminating Stroke Induced Deficits via Early Administration of Narcan
 Meghan Glidden
Strokes and overdoses are two common incident emergency medical providers encounter on 
a daily basis. People uneducated on the two may anticipate these are very different 
problems, but they contain many of the same symptoms. Often times a stroke may be 
mistaken for an overdose while the medical provider is in the field, and the patient may be 
injected with Narcan. A person experiencing an overdoes due to an opioid will have slowed or 
no breathing and it becomes hard to wake the patient from this state. Naloxone (Narcan) is a 
medicine that blocks the effect of opioids, increasing breathing and heart rate, allowing the 
victim to regain consciousness. In cases of a stroke, naloxone could potentially inhibit 
neutrophil superoxide which leads to oxygen deprivation. Drosophila were oxygen deprived 
over a period of time, lowering activity level and mimicking a side effect associated with a 
stroke. Naloxone (Narcan) was injected when the oxygen level reached 0.25 and after 10 to 
20 minutes oxygen was reintroduced to the drosophila to determine if the injection of 
Naloxone (Narcan) is harmful or beneficial to stroke victims. By studying the effect of Narcan 
on strokes in Drosophila, it may be able to pin point a possible immediate treatment to delay 
the deficits caused by a stroke. 

Lighton JRB, Schilman PE (2007) Oxygen Reperfusion Damage in an Insect. PLoS ONE 2
(12): e1267. https://doi.org/10.1371/journal.pone.0001267

Power to help reverse an opioid overdose. (n.d.). Retrieved September 26, 2017, from 
https://www.narcan.com/

What is stroke? (2016, March 16). Retrieved February 26, 2018, from 
http://www.stroke.org/understand-stroke/what-stroke
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The Effect of Tulsi (Ocimum sanctum) on the Lifespan of Fruit Flies
 Himanish Goel

Tulsi is a plant known for its antioxidant properties. It is renowned in India for maintaining 
health of metabolic stress. Tulsi is purported to normalize blood glucose, blood pressure and 
lipid levels, as well as psychological stress due to its positive effects on memory and 
cognitive function through its anxiolytic and anti-depressant properties. This experiment 
investigated the impact of the antioxidant properties of tulsi on lifespan of fruit flies. Tulsi 
granules were fed to fruit flies in the experimental group for 40 days. Yeast and fruit fly food 
were fed to the control group. The independent variable was the different percentages of 
tulsi. The dependent variable was the wild type fruit flies. Lifespan of the experimental group 
was double the control. Data collected from three trials confirmed these results using Drp 1 
which monitors their growth changes. The claim/hypothesis was supported by the data. Tulsi 
appears to help with metabolic processes and the reproductive system by increasing the 
energy of the mitochondria in fruit flies. Further research could strengthen the argument that 
tulsi can have a positive impact on human health due to its ability to increase energy in 
mitochondria thus improving metabolic processes.

Bhatt, P. (2013). Bioefficacy of botanicals and insecticides against polyphagous insects and 
phagostimulant activity of medicinal plants to Bombyx mori Linn (Doctoral dissertation, GB 
Pant University of Agriculture and Technology, Pantnagar-263145 (Uttarakhand)).

Charan, A. (2015). Theme Gardens: An Assessment of Their Conceptualization in Bengaluru 
(Doctoral dissertation, University of Agricultural Sciences GKVK, Bangalore).

Verotta, L., & Macchi, M. P. (2015). 9 Healing Influences. Connecting Indian Wisdom and 
Western Science: Plant Usage for Nutrition and Health, 147.
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BACE1's Impact on the Agility and Mental Processing of Ants
 Sara Herz, Huzaifa Safeer
A chemical in the brain of Alzheimer's patients is known as the beta-secretase 
(BACE1), or plaque, and causes the deterioration of the brain. Previous 
studies have shown that the plaque causes brain deficiencies that are 
irreversible. Our experiment is using groups of ants and inducing their food 
with the BACE1 enzyme to view the effects on their activities. Studies point in 
the direction of BACE1 effecting ant ability to follow their chemical trail. The 
ants that were fed a solution of glucose and water created four ‘Y’ shaped 
tunnels that were thicker allowing for easier transportation, and the tunnels 
lengths doubled by day ten.  The ants that consumed the enzyme created 
one narrow ‘T’ shaped tunnel and all the ants slowly moved at the surface and 
by day ten created five ‘T’ shaped tunnels. A second study examined the 
mobility of ants, and after conducting a circle displacement test the ants with 
no impairment ran three circles and 10cm in 11.9 seconds; ants with BACE1 
ran three to four circles and 10cm in 39.41 seconds. (More data is being 
gathered to test group 3 and 4.) After ten days, the harvester ants that were 
fed the plaque could not withstand the enzyme and died. Giving the ants 
impairment during earlier stages alter the progression and show that the 
deterioration of the patients' cognitive abilities is at its prime during the 
beginning stages of Alzheimer's. 

Dovey, D. (2018, February 17). Young people with serious brain plaque buildup may 
have been exposed to sticky proteins in surgery. Retrieved February 21, 2018, from 
http://www.newsweek.com/alzheimers-disease-brain-plaques-amyloid-proteins-
809994

Vassar, R. (n.d.). BACE1: the beta-secretase enzyme in Alzheimer's disease. Retrieved 
February 21, 2018, from https://www.ncbi.nlm.nih.gov/pubmed/15126696
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Effects of Intrauterine Hypoxia on Physiological Brain Development in Zebrafish 
Embryos
 Ramya Kuruba, Rachna Reddy
A majority of fetal development depends on maternal conditions. During 
pregnancies, periods of exposure to hypoxic states have developmental 
implications to the fetus. Hypoxia is the depletion of the levels of oxygen that 
reaches the tissue.  Often times, short spans of hypoxic levels in mothers go 
unnoticed and the consequences to the fetus are unknown. In this 
experimental apparatus the developmental cognitive repercussions of fetal 
exposure to hypoxic conditions will be observed using a zebrafish (Danio 
rerio) model. We will be assessing this by stimulating the hypoxic event at 
different time intervals and using a Western Blot to look at the developed 
proteins. By doing this experiment, it can be determined if this brief exposure 
causes damage to the developing brain of the embryos. 

C. V. Ananth and A. M. Vintzileos, “Epidemiology of preterm birth and its 
clinical subtypes,” Journal of Maternal-Fetal and Neonatal Medicine, vol. 19, 
no. 12, pp. 773–782, 2006.

 E. Jauniaux, N. Greenwold, J. Hempstock, and G. J. Burton, “Comparison of 
ultrasonographic and Doppler mapping of the intervillous circulation in normal 
and abnormal early pregnancies,” Fertility and Sterility, vol. 79, no. 1, pp. 
100–106, 2003.

 E. Jauniaux, D. Jurkovic, S. Campbell, and J. Hustin, “Doppler 
ultrasonographic features of the developing placental circulation: correlation 
with anatomic findings,” American Journal of Obstetrics and Gynecology, vol. 
166, no. 2, pp. 585–587, 1992.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



2206T11
Translational Medical 

Science
2200

LCPS RSEF OFFICIAL ABSTRACT - 2018
Determining the Effects of Lactobacillus on the Mobility of a C. elegans Model of 
Parkinson’s Disease
 Thomas Nazzaro, Soumya Pondugula
Parkinson’s disease (PD) is a neurodegenerative disorder diagnosed in 60,000 U.S. adults 
annually. PD is caused by dopamine deficiency in the brain, and one of its most debilitating 
symptoms is mobility loss. The nematode Caenorhabditis elegans models PD by losing 
mobility once its dopaminergic neurons are destroyed with oxidopamine (6-OHDA). Bacteria 
of the genus Lactobacillus are commonly used probiotics. Lactobacillus increases mobility in 
wild-type C. elegans after colonizing their gut microbiome upon consumption. The purpose 
of this project is to determine if a dietary pretreatment using Lactobacillus compensates for 
the loss of mobility from neuron damage in PD model C. elegans. Four groups of C. elegans 
were raised on four different Lactobacillus species before being given 6-OHDA. Mobility was 
assessed via locomotion and thrashing assay values for each group. These values were 
compared to control groups given the respective Lactobacillus treatment, but not treated 
with 6-OHDA, as well as C. elegans raised on E. coli with and without 6-OHDA treatment. A 
Kruskal-Wallis test showed that the L. casei experimental group and the control groups had 
a statistically significant difference (p-value less than 0.05) in their thrashing and locomotion 
rates. The PD model nematodes raised on L. casei had double the locomotion and thrashing 
values of the PD model nematodes raised on E. coli, but still exhibited less mobility than the 
two control groups that did not model PD. Data collection for the other Lactobacillus species 
is ongoing. These results suggest that Lactobacillus probiotics may improve mobility in PD 
patients. 

Chinnu, S., Pradeep, H., Rajanikant, G.K., Rajini, P.S., & Shashikumar, S. (2015). Alpha-
linolenic acid suppresses dopaminergic neurodegeneration induced by 6-OHDA in C. elegans. 
Physiology & Behavior, 151, 563-569. http://dx.doi.org/10.1016/j.physbeh.2015.08.025

Maulik, M., Mitra, S., Bult-Ito, A., Taylor, B.E., & Vayndorf, E.M. (2017). Behavioral 
phenotyping and pathological indicators of Parkinson’s Disease in C. elegans models. 
Frontiers in Genetics, 8, 77. http://dx.doi.org/10.3389/fgene.2017.00077 

Nakagawa, H., Shiozaki, T., Kobatake, E., Hosoya, T., Moriya, T., Sakai, F., … Miyazaki, T. 
(2016). Effects and mechanisms of prolongevity induced by Lactobacillus gasseri SBT2055 in 
Caenorhabditis elegans. Aging Cell, 15(2), 227-236. http://dx.doi.org/10.1111/acel.12431
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Bdellovibrio Bacteriovorus as Alternative to Common Antibiotics
 Michael Taylor
Antimicrobial resistance is becoming a big problem in our modern society. More and 
more of our commonly used antibiotics are becoming useless against antibiotic 
resistant bacteria, Methicillin-resistant Staphylococcus aureus being one of the most 
famous. These bacteria are a big concern, as we are losing our fight with these drug 
resistant strains. Bdellovibrio Bacteriovorus is bacteria that has predatory 
characteristics against certain bacteria, and could be used as an alternative to 
common antibiotics.  On which bacteria will Bdellovibrio bacteriovorus be the most 
effective (Staphylococcus, Escherichia, Sarcina)? Why will Bdellovibrio 
bacteriovorus work on some bacteria but either not work or be less effective on 
others? Perform a zone of inhibition test with the Bdellovibrio bacteriovorus on the 
various tested bacteria. In dishes where Bdellovibrio bacteriovorus had been added, 
there showed significantly poorer growth of Staphylococcus and Escherichia when 
compared to their respective control group. The Bdellovibrio bacteriovorus showed 
to greatly retard the growth of these bacteria from the start.  These results show a 
trend of Bdellovibrio bacteriovorus having a negative effect on the development of 
the majority of these harmful bacteria. This is significant in that Bdellovibrio 
bacteriovorus could be used as an alternative to standard antibiotics that are 
commonly used today. This would decrease the severity of any super resistant bugs 
that develop in our near future. 

Kadouri D, O’Toole GA. Susceptibility of biofilms to Bdellovibrio bacteriovorus attack. Appl 
Environ Microbiol. 2005;71:4044–51.

Stolp H, Starr MP. Bdellovibrio bacteriovorus gen.etsp.n., a predatory, ectoparasitic, and 
bacteriolytic microorganism. Antonie Van Leeuwenhoek. 1963;29:217–48.
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