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Amoolya Narayanan, Grade 10
Glastonbury High School, Glastonbury, CT

Anti-biofilm Effect of Trans-cinnamaldehyde on Uropathogenic Escherichia coli
Connecticut Science Fair Awards

Pfizer Life Sciences Awards 2nd Place- Life Sciences Senior High- $300 & trophy, Trip 
to compete at Intel ISEF

Urinary tract infection (UTI) is the most common hospital-acquired infection in humans, with more than 100 million annual 
cases worldwide. Uropathogenic Escherichia coli (UPEC) is the primary bacterium causing UTIs in humans. Indwelling 
catheters for bladder drainage in humans become encrusted with UPEC biofilms that are resistant to antibiotics, resulting in 
chronic infections. This research investigated the efficacy of trans-cinnamaldehyde, an ingredient in cinnamon oil, for 
preventing UPEC biofilm. Additionally, the efficacy of trans-cinnamaldehyde as a component in catheter lock solution, for 
inactivating pre-formed UPEC biofilm was determined. Polystyrene microtiter plates and urinary catheters inoculated with 6.0
log CFU of UPEC were treated with trans-cinnamaldehyde (0, 0.1, 0.25, 0.5%) at 37oC. Similarly, catheters with UPEC 
biofilm were treated with lock solution containing trans-cinnamaldehyde (0, 1, 1.25, 1.5%). UPEC biofilm on control and 
trans-cinnamaldehyde-treated plates and catheters was determined on days 0, 1, 3 and 5 of incubation. Triplicate samples 
were included, and the study was replicated three times. All trans-cinnamaldehyde concentrations were effective in preventing
UPEC biofilm on microtiter plates and catheters. Moreover, trans-cinnamaldehyde in catheter lock solution was effective in 
inactivating pre-formed UPEC biofilm on catheters. Results suggest that trans-cinnamaldehyde could potentially be applied as
a coating on catheter surface or an ingredient in catheter lock solution to prevent urinary tract infections in humans. Currently
studies investigating the efficacy of trans-cinnamaldehyde for inactivating UPEC biofilm in presence of urine are underway. 
Future experiments will determine the potential of applying nanoparticles of trans-cinnamaldehyde on urinary catheters as an
antimicrobial coating�.

Abstract

Amoolya Narayanan is a sophomore at Glastonbury High School. This is 
her second year participating in the Connecticut Science and Engineering
Fair (CSF). Last year, her project, a study on MRSA, was selected as a 
Pfizer Life Sciences finalist.  In addition to winning second place in the 
Pfizer Life Sciences category at CSF, she also won first place at the 2009 
Junior Science and Humanities Symposium (JSHS), allowing her to attend
National JSHS at Colorado Springs. Being a high honors student, 
Amoolya is also an active member of her school’s FIRST Robotics Team,
Math Club, India Club, Key club, and orchestra. She volunteers in various
creative events, such as choreographing and performing Indian dances for
community events for herself, as well as other children, teenagers, and 
adults. She is currently working on a fellowship granted from the Southern
New England Traditional Arts Apprenticeship Program for Indian 
Classical Dance. Apart from her strong passion in dance, during her free 
time Amoolya enjoys playing tennis and basketball.
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Eliza H. McNitt, Grade 12
Greenwich High School, Greenwich, CT

Shedding Light On Imidacloprid's Role in Colony Collapse Disorder
Connecticut Science Fair Awards

Pfizer Life Sciences Awards 1st Place- Life Sciences Senior High- $500 & trophy, Trip 
to compete at Intel ISEF

Audubon Connecticut & Arch Chemicals Environmental 
Awards

2nd Place HS- $200, Trophy, Audubon gifts

H. Joseph Gerber Medal of Excellence, an award of the 
Connecticut Academy of Science and Engineering in 

Life Sciences Senior - $1,000 cash, Solid Silver Medal of E
xcellenceand  Invitation to attend CASE’s Annual Mtg

In recent years, beehives around the world have lost their worker bees at an alarming rate in a poorly understood phenomenon
called Colony Collapse Disorder (CCD). Continued use of new pesticides throughout the agricultural and private sector has 
led to speculation that these compounds may play a role in the disappearance of the honeybee. Many entomologists believe 
that Imidacloprid, a systemic pesticide introduced concurrent with the onset of CCD, plays a significant role in the hive 
collapse.  This research seeks to provide analytical evidence that Imidacloprid plays a role in CCD, by tracing the migration 
of this pesticide in the pollination pathway of the honeybee. Samples of dead bees, pollen, bee bread, and honeycomb were 
obtained from the Bartlett Arboretum (Stamford, CT), where Imidacloprid was applied around the beehive.  Organic 
components of each sample type were extracted using Acetonitrile & Water, and analyzed using High Pressure Liquid 
Chromatography.  Analysis of dead Arboretum bees taken from the hive reveals the presence of 143 ppm of Imidacloprid 
within the “whole” ground insects.  The extremities of the bees contained 141 ppm of the pesticide, with little/no traceable 
amounts of Imidacloprid in the bodies. The presence of 55 ppm of Imidacloprid within the honeycomb further validates that at
least a portion of the pesticide is being carried by the insect externally.  The absence of Imidacloprid within the pollen, bee 
bread, and bee bodies samples suggest that the Imidacloprid molecule is not being retained in its original chemical form 
within the bee physiology.

Abstract

Eliza McNitt is a Senior at Greenwich High School (GHS) in Greenwich,
CT. In 2008, her research on the migration of pesticides in honey 
production won Second Place at the Connecticut Science Fair and a 
Second Place Grand Award in Environmental Management at ISEF. Eliza
is also a two-time winner of Scholastic, Inc.’s National Silver Medal for 
writing and is currently President of the GHS Student Government. She 
has had lead roles in more than a dozen high school theater productions 
and has appeared in several network television shows and films.

Earlier this year, Eliza co-produced a short documentary film exploring 
the potential political and social consequences of Colony Collapse 
Disorder that won First Place in C-SPAN’s 2009 National StudentCam 
competition.  The inexplicable disappearance of millions of honeybees 
around the world is also the focus of her research project that won the First
Place Pfizer Trophy and the Connecticut Academy of Science/Gerber 
Scientific Medal at the 2009 Connecticut Science Fair.  Eliza will be 
attending New York University’s Tisch School of the Performing Arts, 
where she will be studying Film and Television production.
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William C. Newberry, Grade 11
Greenwich High School, Greenwich, CT

Laser-Induced Microfluidic Motion of a Liquid-Liquid Interface
Connecticut Science Fair Awards

Dominion’s Millstone Power Station Physical Science 
Awards

2nd Place- Physical Science Senior High Individual - $300
& trophy, and trip to compete at Intel ISEF

United Technologies Corporation Awards $500 in UTC Common Stock, Plaque, Pen and Annual 
Report

IEEE, Connecticut Section $100 Honorable Mention

The field of microfluidics has become increasingly important in the application of fluid motion in both physical and biological
sciences.  The ability to amechanically move picoliter quantities of a fluid may allow scientists to more easily create an 
artificial pseudocell as well as introduce nanodoses of medicine or genetic information into a cell.  Previous studies in 
microfluidics have suggested that the interface of two immiscible fluids can be deformed to varying degrees by exposure to 
laser radiation produced by a high intensity Ar+ laser.  These studies were performed on a microemulsion containing toluene,
butanol, water, and sodium dodecylsulfate, which phase separates at a critical temperature of 35oC, the lowest temperature at
which the interface can be deformed.  The current study has confirmed that a soft interface between two immiscible liquids 
can be deformed in the direction of the laser beam by as much as 25-30 micrometers when stimulated for 50 seconds by a 
solid state laser  This deformation increases with the time of exposure to the laser radiation.  The second phase of this 
research investigated the ability of a colloid particle to move from a miscible liquid, through a soft interface, into a liquid of 
limited/no miscibility, at subcritical temperatures.  Organic Quantum Dots, or fluorescent semiconductor nanocrystals, have 
an index of refraction that is similar to the top phase of the above mentioned microemulsion, when dissolved in decane.  
These quantum dots were flocculated into a colloidal microemulsion, and stimulated with a solid state laser at room 
temperature.  Measurable deformation of the interface was observed.  Analysis of the 545 nm fluorescent emission within the
bottom phase microemulsion suggests that the quantum dots from the top phase move across the interface into immiscible 
bottom phase, at a rate exponentially related to the time of laser exposure.

Abstract

William Newberry is a junior at Greenwich High School whose most 
recent science research project focuses on achieving and measuring laser 
induced motion of particles through a liquid-liquid interface.  This project
has applications in both medicine and physical sciences and presents 
possibilities for future research.  William is currently looking into colleges
and universities for application this fall, and hopes to attend a school 
where undergraduate research opportunities are available.  In college he is
interested in studying the sciences as well as the humanities, and some 
majors of interest include economics and physics.  William is also an 
active member of the Greenwich High School community, and is currently
a member of the Varsity cross-country running, alpine skiing, and tennis 
teams.  In addition, he serves as the President of his Junior class and is a 
member of Greenwich’s state winning team for the “We The People” 
constitutional law competition.
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Michael D. Tom, Grade 12
Greenwich High School, Greenwich, CT

A Novel Tensiometer Utilizing Carbon Nanotube Elastic Conductors
Connecticut Science Fair Awards

Dominion’s Millstone Power Station Physical Science 
Awards

1st Place - Physical Science Senior High Individual - $500
& trophy, and trip to compete at Intel ISEF

United Technologies Corporation Awards $500 in UTC Common Stock, Plaque, Camera, Ann.Report
Connecticut Academy for Education in Mathematics, 

Science, & Technology, Inc.- Andrew DeRocco Award for
$400 Cash & certificate

H. Joseph Gerber Medal of Excellence, an award of the 
Connecticut Academy of Science and Engineering in 

Physical Sciences Senior - $1,000 cash, Solid Silver Medal
of Excellence and Invitation to attend CASE’s Annual Mtg

Goodrich Awards for Excellence In Engineering 1st Place - Physical Science Senior High - $500 & trophy
American Society for Quality - Thames Valley Section $300 U. S. Savings Bond

IEEE, Connecticut Section $100 Honorable Mention

This investigation designs a tensiometer to measure tissue tension, based on a novel multi-walled carbon nanotube (MWNT) 
elastomer. An important application of this technology is bladder wall tension measurement in neurogenic bladder patients, 
whose ability to sense bladder fullness is impaired by disease. Carbon nanotubes have unparalleled electrical properties with a
theoretical current density up to 1,000 times that of copper. They have a very large effective surface area, and are ideal for 
dispersion into an elastomer.  A new conductive elastomer, with high elasticity and conductivity of up to 1.14 Siemens/meter,
is created containing 20% MWNT in a polydimethylsiloxane elastomer. Ionic liquid is used to reduce bundling of nanotubes,
and magnetic alignment of the nanotubes is tested to improve conductivity. Infrared spectroscopy and material analyses 
confirm retention of elastomer properties with nanotube dispersion. This conductive elastomer is cast, and incorporated into a
rectangular patch. Perpendicular series of conductive strips are arranged on an insulating substrate to facilitate measurements
of multi-axial tension. Conductance and nanotube concentration is correlated.  Changes in resistance of the film with 
stretching are used to monitor tension as resistance increases exponentially with force. Force and resistance are correlated. 
The magnitude and direction of uniaxial tension can be determined by comparing the changes in resistance of each thin-film 
band.  An algorithm is created to determine the forces acting on the patch based on the current output of the strips. A 
conductive elastic composite polymer is fabricated using a novel and scalable procedure. A functional tissue tensiometer 
patch is made using these elastic conductors, and their conductive and elastic properties were employed as a means of 
measuring tension over a large area.

Abstract

Michael Tom is a senior at Greenwich High School, and has participated 
in the Honors Science Research program since his freshman year. He 
enjoys the challenges of research, and has a particular interest in the 
physical sciences. He represented Connecticut at I-SWEEEP 2008 with his
renewable energy project. Michael is an accomplished sabre fencer, and 
was ranked first in the United States in Cadet Men’s Saber.  He 
represented the United States at international competitions in Hungary and
Poland.  Michael is the 2009 US Junior Olympic Champion.  He trains 
with the US Olympic Coach and Olympic Team members at Manhattan 
Fencing Center in New York. In his free time Michael enjoys table tennis,
skateboarding, and strategy games. Michael will attend Harvard College, 
and plans to study physics or engineering. He will compete for Harvard on
the Men’s Varsity Fencing team.
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Alexander R. Ruyack, Grade 12, Science Horizons Winner
Brewster High School, Brewster, NY

Macro-scale Synthesis of Vertically Aligned Carbon Nanotubes Via Reduced Metal Catalysis
Connecticut Science Fair Awards

Dominion’s Millstone Power Station Physical Science 
Awards

3rd Place- Physical Science Senior High Individual - $200
& trophy

IEEE, Connecticut Section $250 Honors Award  -Senior

The objective of this project is to develop a novel synthetic path to fabricate macro-scale vertically aligned carbon nanotubes.
This specific type of nanotube is excellent for use in water desalinization and filtration systems; it is planned for this area of 
application to be looked into.  In addition to nanotube fabrication, low tech catalyst application methods were investigated.  
The carbon nanostructures were synthesized on quartz or silicon wafer substrates.  Iron acetylacetonate was applied as a 
catalyst on the substrate surface.  This modified substrate was placed in a flow type reactor in a pure, anoxic process gas 
environment.  In the reactor the substrate temperature was increased so the organometalic compound was reduced to pure 
metal nanoparticles.  A pretreatment tube was then heated to decompose reactant precursors.  A carbon source gas, propane 
was then introduced into the system.  The catalyst allows the low temperature pyrolysis of the carbon containing gas on the 
substrate surface in a process called chemical vapor deposition.  The flow of propane was then stopped and the reactor was 
cooled in the nitrogen environment.  Scanning electron microscopy was used to analyze the resulting samples.  Carbon 
deposition on the catalyst treated substrate took place and with increasing reaction time carbon deposition continued to 
happen, resulting in vertical growth.  The catalyst application method was successful and growth was significantly greater 
than other fabrication methods explored.  Scanning electron microscopy showed the existence of carbon nanotubes on the 
substrate surface proving the success of the synthesis method and catalytic reaction.

Abstract

Alex Ruyack is currently a senior at Brewster High School.  Starting 
freshman year he has participated in an independent research science 
class.  His work in this class culminated this year with his project entitled,
Macro-scale Synthesis of Vertically Aligned Carbon Nanotubes Via 
Reduced Metal Catalysis.  In his project Alex has been working to find an
economical method of creating a film of small tubes designed to purify 
and desalinate water.  The filtration system would be able to remove 
hazardous materials such as heavy metals, arsenic, bacteria, and viruses.
The implications of such device would range from bringing clean water to
developing nations to increasing productivity in already developed areas.
Alex has accepted admittance to Cornell University and is looking forward
to studying Environmental Engineering in the fall.
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