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Commack High School’s 

Research Yearbook

2009-2010

A Celebration of Research at Commack High School
Thursday May 20th, 2010 

8:00pm

Evening Events
Poster Presentation of student projects
Slide Show Presentation…….Rachel Lordahl and Natasha Tsay

Introduction…………….Ms. Natasha Tsay

Opening Remarks………Mr. James Engeldrum, K-12 Director of Science

Student Reflections…….Mr. Alex Izen and Mr. Jason Bass

Alumni Comments……..Ms. Shalini Pammal (Harvard University)

(CHS 2009 Grad)        

Guest Speaker…………..Dr. Matthew Sclafani, Ph.D.

                                         Cornell University Cooperative Extensive   

                                          “A day in the life of a marine biologist- the good,    

                                            the bad, and the dirty”        

Honoring Our Students

Mr. Richard Kurtz……..Science Teacher, Commack High School

Welcome to our Celebration of Science Research. This evening, we pay tribute to the creativity, hard work, and success of our students over the past school year. Participating in the science research program requires a personal commitment, dedication to the completion of a project from start to finish, and the enthusiasm to overcome the obstacles and enjoy the success along the way.


At each science fair that we have participated in, our students represented the Commack community in a respectful and professional manner. They were all well prepared and eager to share their efforts and results with science fair judges.


This evening, we honor each one of our science research students for their involvement and participation in the Commack High School science research program. 

Ms. Jeanette Collette……………Science Teacher

Mr. Richard Kurtz………………Science Teacher

Dr. Lorraine Solomon…………..Science Teacher

Ms. Andrea Beatty……………...Lab Assistant

Mr. James Engeldrum………….. K-12 Director of Science
Science Fair Participation
Siemens, November 2009

Matthew Kim 

National Semi-finalist

Intel Science and Talent Search, January 2010

Alexis Tchaconas 
National Semi-finalist


Yes Competition, March 2010 

Matthew Katz 

National Semi-Finalist





Junior Science & Humanities Symposium, Stony Brook University, March 5

Presenters

Matthew Kim, Arpon Raksit, Karen Schaub, Alexis Tchaconas,


                                    Erica Portnoy & Rebecca Alford

Top 10


Erica Portnoy & Alexis Tchaconas
National Presenter
Alexis Tchaconas

New York State Science and Engineering Fair, NY Hall of Science, March 15

INTEL Division

Rebecca Alford
3rd Place (Individual)
Matthew Kim

Ian Marquit
Honorable Mention (Team)
Erica Portnoy
1st Place (Individual)
Arpon Raksit
3rd Place (Individual)
Karen Schaub

Alexis Tchaconas
1st Place (Individual)
Marni Wasserman
2nd Place (Individual)
Aaron Wilson              Honorable Mention (Team)

Top 10 Overall Projects ($25 Gift Card + Headphones)

Natasha Tsay

Top 3 Overall of the Top 10 Projects (3rd Place $25, 2nd Place $50, 1st Place $100)

Natasha Tsay- 3rd Overall

Lightning Round Individual (I-pod shuffle + $25 gift card) Only 12 chosen. 

            Erica Portnoy

Alexis Tchaconas


Andromeda Division

Daniel Acevedo

Farooq Ansari
2nd Place- Microbiology

Mike Biondo

Scott Birke
3rd Place- Animal Science

Ryan Brown

James Burke

Jeanne Capanalli

Adrianna Corso
Honorable Mention- Animal Science

Amanda Cramer

Charlie Eder

Joseph Faicco

Brian Fusco

Jenny Hajek

Matthew Katz
2nd Place- Microbiology
Jamie Keller

Deirdre Kelly
2nd Place- Animal Science

Abdullah Khan 
Savina Kim
3rd Place- Plant Science
David Klein

Daniel Kowalsky

Zachary Kramer

Megan Kurten
2nd Place- Animal Science

Austin Lee
2nd Place- Plant Science

Kyle Lee

Parker Levine
2nd Place- Physics and Astronomy
Rachel Lordahl
3rd Place- Animal Science

Phillip Mauser

Jordan Mayo

Brad Mulligan

Roshni Panchal
3rd Place- Plant Science

Patryk Piascek 
Neela Qadir
Honorable Mention- Animal Science
Savitha Racha

Trinity Russell
2nd Place- Animal Science

Jordyn Simner

Asli Sinar

Brandon Smail

Natasha Tsay
1st Place- Plant Science

Matthew Vulpis

Michael Vulpis
Long Island Science and Engineering Fair, Crest Hollow Country Club


Senior LISEF Round 1 (February 9)

Matthew Kim

Ian Marquit

Sabina Mehmood

Erica Portnoy

Arpon Raksit

Asli Sinar

Karen Schaub

Alexis Tchaconas

Marni Wasserman

Aaron Wilson


Proposal Fair (February 9)
James Burke

Harrison Ferluto

Connor Gray

Jenny Hajek

Brian Hastings

Dan Kowalsky

Philip Mauser


Senior LISEF Round 2 (March 22)

Ian Marquit  


2nd Place (Team) 
                                                Yale Science and Engineering Award 

       (for an outstanding 11th grader in Engineering)
                                                U.S. Navy/Marine Corps Award
National Society for Professional Engineers Award
Marni Wasserman 

3rd Place (Individual)


Aaron Wilson 


2nd Place (Team)

Yale Science and Engineering Award 

       (for an outstanding 11th grader in Engineering)
U.S. Navy/Marine Corps Award 

National Society for Professional Engineers Award
Alexis Tchaconas 

2nd Place (Individual)


Long Island Science Congress, SUNY Farmingdale, April 14

(Results to be determined May 25th)
Navtej Ahuja

Rebecca Alford

Jason Bass

Brittany Botticelli

George Burke

Alexander Ferriera

Rachel Gross

Michael Iadevaia

Alex Izen

Steve Jang

Laura Jao

Casey Keller

Nicole Magliulo

Lindsay Marano

Raj Pammal

Andrew Shapiro

Austin Shea

Jared Wilson

International Science and Engineering Fair, San Jose, California, May 9-14

Alexis Tchaconas

Steven Trusz Memorial Award 




            (Student who showed the greatest impact on society- $1,000 savings bond)

Erica Portnoy 

            Metric Award
Research Association Invitational Fair, Jericho High School, May 25

Navtej
Ahuja

Rebecca Alford
1st Place- General Biology (Upperclassman) 
Farooq
Ansari

Kjason
Bass
Honorable Mention- General Biology (Upperclassman)
Brittany Botticelli

Ryan Brown
Honorable Mention- General Biology (Upperclassman)
George
Burke

Jeanne
Capanelli

Adrianna Corso

Joseph
Faicco

Harrison Ferluto
2nd Place- General Biology (Upperclassman)
Alexander Ferriera
3rd Place- General Biology (Upperclassman)
Brian
Fusco

Rachel
Gross
Honorable Mention- General Biology (Upperclassman)
Brian Hastings
2nd Place- General Biology (Upperclassman)
Michael Iadevaia
3rd Place- Physical Science (Upperclassman)
Alex  Izen
Honorable Mention- General Biology (Upperclassman)
Steve Jang
Honorable Mention- Physical Science (Upperclassman)
Laura Jao
Honorable Mention- General Biology (Upperclassman)
Matthew Katz
Honorable Mention- Prototype Engineering (Upperclassman)
Casey Keller

Savina 
Kim

Matthew Kim
3rd Place- General Biology (Upperclassman)
David
Klein

Austin
Lee
Honorable Mention- General Biology (Upperclassman)
Kyle Lee

Parker
Levine

Nicole Magliulo
Honorable Mention- General Biology (Upperclassman)
Lindsay Marano

Jordan 
Mayo

Raj  Pammal
2nd Place- General Biology (Upperclassman)
Roshni
Panchal
3rd Place- General Biology (Upperclassman)
Erica Portnoy
3rd Place- General Biology (Upperclassman)
Neela Qadir

Arpon 
Raksit
1st Place- Computer Science (Upperclassman)
Karen Schaub
2nd Place- Environmental Science (Upperclassman)
Austin Shea
Honorable Mention- Physical Science (Upperclassman)
Jordyn 
Simner

Asli Sinar
1st Place- Molecular Biology (Upperclassman)
Brandon Smail

Alexis
Tchaconas
2nd Place- General Biology (Seniors)
Natasha Tsay
1st Place- General Biology (Seniors)
Matthew Vulpis

Michael Vulpis

Marni Wasserman
Meritorious- 
General Biology (Upperclassman)

Other: Students in the program who have not participated in a science fair
Melcher, Haley

Young Seok, Yoon
-
ABSTRACTS-

SENIORS

Alexis Tchaconas

A Genetic Investigation of Autism: The Role of Type III/Neuregulin-1/ErbB4 Signaling and Contactin4 in Neurodevelopment
Autism is a neurological disorder that has increased markedly in the past two years. Research has suggested that the causes of autism are primarily genetic, as certain genes predispose a person to the disorder.  Contactin4 (CNTN4) is an autism candidate gene that regulates the formation of neuronal networks.  This investigation targets the functions of CNTN4 by comparing it to a gene of known neurological pathways.

Type III Neuregulin-1 (Nrg1) is a schizophrenia susceptibility gene that signals with the protein ErbB4.  Back signaling between Type III Nrg1/ErbB4 regulates transcription through nuclear translocation of Type III Nrg1 intracellular domain (ICD). Defects in Type III Nrg1 are suspected to inhibit this vital neurodevelopmental process, potentially contributing to neurological disorders.

The similar roles of Type III Nrg1 and CNTN4 in neurodevelopment led to the hypothesis that Type III Nrg1/ErbB4 back signaling influences the expression of CNTN4 in cortical neurons.  First, the relationship was tested using non-neuronal human embryonic kidney 293 cells, transfecting them with a wild-type and two mutant forms of Type III Nrg1 to determine the effect of mutations on signaling.  CNTN4 expression was greatest in cells treated with wild-type Type III Nrg1/ErbB4 back signaling, indicating a potential link between Type III Nrg1 functionality and CNTN4 expression. Furthermore, neuronal tissue of Type III Nrg1 heterozygous mice exhibited less CNTN4 expression than tissue of the Type III Nrg1 wild-type mice. These findings suggest potential regulation of CNTN4 expression via Type III Nrg1 functionality, providing a possible target for treating the disorder.
Natasha Tsay
Regulation of Plasmodesmata Transport: The Characterization of gat2 in Arabidopsis thaliana
Intercellular trafficking is crucial for plant cellular development which occurs through cytoplasmic channels called plasmodesmata (PD). Recent studies have identified six mutants named green fluorescent protein (GFP)-arrested trafficking (gat) which promotes callose deposition leading to the obstruction of the PD (Benitez-Alfonso, 2009). This study focused on gat2 phenotypic characteristics. I proposed that the GAT2 gene is significant in regulating symplastic trafficking through the PD which is essential in maintaining growth in Arabidopsis thaliana. Arabidopsis thaliana was used as a model for this study. The mutant seedlings were identified based on GFP transport phenotype observed in the root meristem. A 1:3 segregation of mutant: wild-type (WT) phenotype was detected, corresponding to a recessive mutation. Crosses were generated with several PD and vasculature reporter lines to characterize gat2 transport and vasculature development.

The gat2 mutant displayed restricted GFP expression at the root meristem, indicating that GFP is not freely movable between cells. This effect was not due to a defective vasculature, which suggests that PD channels are indeed obstructed. The mutation did not affect the transport of SHORTROOT a larger protein which moves by an active process. Lethality is somewhat rescued in gat2 mutants grown in sucrose since the sucrose provides added nutrients to the growth of the plants but were still stunted in growth overall. The results support the hypothesis that the GAT2 gene plays a role in plant development by regulating diffusion of metabolites and proteins through the PD.

Rachel Lordahl
A Study of the Food Preferences in the Asian Lady Beetle (Hippodamia convergens)

The proposed research statement for this project was the following: What are some food preferences in the Asian Lady Beetle (Hippodamia convergens). I hypothesize that if Lady Beetles are exposed to sucrose solution then they will be inclined to choose this option over other possible food choices. The problem to be solved is to determine the food choice preference of the Lady Beetle among the varying options; differing concentrations of sucrose, pollen, and raisins. If the available food choice for the Lady Beetles is a high concentration of sucrose, than the insects will be more inclined to select this source.  The reason for researching this topic is due to my interest in entomology, more specifically with a focus on habitual patterns such as sensory to determine food choice. The investigation was conducted using 3 different for sure setups constructed using petri dishes and clear plastic tubing; the Y-choice chamber, the 3-plated chamber and the single dish setup. Fifty Lady Beetles were used for each experimental trial. The data was organized and manipulated using a Chi-Square Goodness of Fit test. The experiment showed that the Lady Beetles favored the sucrose solution. When paired with another option, the majority of the insects selected the sucrose sugar.  It was noted that beetles investigated the testing setups using sensory organs such as their antennae before making a definite choice of sucrose.  As with many experiments, difficulties were present throughout the testing process. An apparent obstacle was the length of time that the beetles took to navigate toward their opted choice. Some beetles traveled faster than others. Another difficulty included the conditions in which the utilized Lady Beetles were kept in. They were contained in glass enclosures with an ample water source and proper sunlight; however, the room in which they were housed in did not have a temperature controlled environment. Therefore, conditions were slightly altered on a daily basis.  

UNDERCLASSMEN
Danny Acevedo, Charles Eder, & Young Yoon
The Effect of Different Food Sources on Brine Shrimp Survival

The purpose of our experiment was to determine which food source had the most positive impact on brine shrimp survival. We hypothesized that spirulina would be the most beneficial to brine shrimp survival over yeast and a commercial food because of its rich source of nutrients. The commercial food was the control group of the experiment because it is an artificial food source not found in nature.

Brine shrimp are a small species of crustacean with an elongated body and eleven appendages giving them the appearance of shrimp. They are normally found in salt water lakes, where their primary food sources are different types of algae. Although spirulina is much larger and harder to consume than most algae, we hypothesized that it was the most beneficial food source because of its high nutritional value.

For our experiment, we submerged many cysts in water with 30% salinity mimicking natural sea water. After a couple of days when the cysts hatched, we extracted the baby brine shrimp with a micropipette and separated them into three new containers of thirty brine shrimp each. Next, 10% water solutions of yeast and spirulina were prepared. The commercial food was already liquid so no preparation was necessary. Each of the three groups of brine shrimp were fed a different food source. Every other day, ten drops of the respective food solution were added to the respective container. Over time, the brine shrimp were observed for general growth and development, deaths, or any changes in behavior. Observations were made over two week intervals; the normal time for a brine shrimp to reach an adult stage. A health index was created. The brine shrimp were scored based on their growth and health where 3 = healthiest, 2 = healthy, 1 = distressed, and 0 = dead.  At the end of the trial, the groups of brine shrimp were averaged. From our data, it appeared that the commercial food was the most beneficial food for brine shrimp survival with a health index of 3 followed by spirulina and yeast respectively.  The spirulina had a health index of 2, while all the yeast had a health index of 1. These results are not valid because we only did one trial due to time constraints. In the future we would we would do more trials and try different food sources.

Rebecca Alford

Investigating TRPM Ion Channel Function in Drosophila

Transient Receptor Potential Melastatin (TRPM) cation channels are suggested to play a role in Congenital Stationary Night Blindness (CSNB), a rare inherited disorder resulting in moderate to severe visual impairment. TRPM is expressed in Drosophila and Human photoreceptor, thus exploring the function of Drosophila TRPM is essential. Using a genetic approach, a new mutant phenotype for TRPM in Drosophila was discovered.  A P-insert mutant and four TRPM deletion lines were selected which represent mutant genes and chromosomes missing the gene. Complementation tests were carried out and a lethal phase was observed. All homozygous insertion embryos failed to hatch, while all hemizygous mutant embryos reached the larvae stage but failed to develop pupae. Fluid filled tracheae (air tubes) and brown scarring were identified in Homozygous Insertion stage 17 embryos using high contrast microscopy. Hemizygous Insertion/Deletion embryos had air filled tracheae (WT) and abnormal black spotting patterns were identified in hemizygous larvae as revealed by micro-dissection. The fluid filled tracheae phenotype cannot be associated with TRPM as the phenotype was not expressed in both mutants. It was concluded that the complete absence of TRPM in Drosophila causes black spotting patterns. These black spotting patterns are not necessarily a result of cell proliferation, but other variable factors such as atypical immune responses. Continuation of genetic TRPM channel study will assist in gaining knowledge of channel construction and function towards understanding a probable role in CSNB.

Farooq Ansari

Effect of Prepubertal Exposure to Environmental Contaminants in the Rat Mammary Gland

Objective

The aim of this internship was to learn how scientific research was conducted and to study the effects of environment contaminants in the rat mammary gland.

Procedure

To accomplish our objective we studied the morphology and the effects of prepubertal exposure to Bisphenol A (BPA) and 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), two well known endocrine disruptors (ED) in mammary glands. For our experiment we used whole mounts (WM) and tissue sections of mammary glands, collected and prepared at a collaborating institution. Lactating rats were treated either with solvent (control groups), BPA or TCDD. The treatments were given as follows, either: a daily intragastric administration of BPA for 21 days; or TCDD when the pups were 14 and 17 days of age. Tissue was collected from female offspring of all groups at 50 days of age.

First, we learned about the mammary gland structures, by counting the number of terminal end buds (TEBs) from previously prepared WMs. Secondly, we learned how to recognize the cell division phases, counting cells that were in metaphase and anaphase, in 500 epithelial cells from hematoxylin and eosin stained sections. Ten slides per group were counted and the treatments were maintained blinded. Thirdly, to assess the interpersonal variation the individual results from both groups were counted by each researcher and compared. Lastly, we learned how to use the student t-test to assess the statistical significances of the data.

Data

Upon analysis of the TCDD treated rat whole mounts, no data was found to be especially significant to the question presented.  However, upon looking at the mitotic index of TCDD treated rats compared to the control group, we observed a statistically significant increase of the mitotic index in the treatment group at 50 days when compared to the control group at 50 days.  Upon looking at the BPA results, it is found that an increment in the number of developed structures such as terminal end buds and lobule type 1 was found in the animals treated with BPA.  This gives reason to believe that BPA, when exposed to the rat mammary gland, increases proliferation of mammary gland structures.

Conclusions

Through this experience, we gained an understanding of the research process and the significance of environmental contaminants to human health. Upon analysis of the data, it is reasonable to propose that early exposure to hormonally active environmental compounds may affect the architecture and cell division of the rat mammary gland during critical stages of development.  These effects could facilitate the occurrence of mutations and eventually initiation of cancer.
(Ansari and Fishstein were supported by HBCAC and this work was supported by grant U01 ES/CA 12771 from NIEHS and NCI)

Scott Birke
The Interaction Between Asian Shore Crabs (Hemigrapsus sanguineus) and an Artificial environment
The purpose of this experiment was to investigate the behavioral activities of the Asian Shore Crabs as they interact with rocks in an artificial environment. While conducting this experiment I created several different set ups to see if the crabs have territorial preferences with respect to rocks. My hypothesis was that a single crab would have a preference of which rock they hid at and would return to the same rock every time, I also predicted that when several crabs were placed in the tank that the smaller crab would follow the larger crab to a rock for protection purposes. The Asian Shore Crabs used in this experiment were from the waters surrounding Long Island, (mainly Montauk Point). During experimentation I would set up the experiment tank in several different set ups including different types of rocks, different rock sizes were used as well as changing the position of where the rocks in the environment were placed. I started experimentation by observing whether or not a crab has territorial preference of rocks when placed in the environment alone. During my experimentation I changed the environment several times to insure the results weren’t from the crab’s familiarity with their surroundings. I further followed up on my experiment by introducing more than one crab to the tank. This allowed me to observe whether crabs territorial preference changed based on social interaction. During these observation periods I was looking for a correlation between the interaction of crabs and their interaction with rocks. As of now my results support my hypothesis in saying that crabs do have a territorial preference in terms of rock.
Brittany Botticelli, Casey Keller, & Lindsay Marano
The Effects of Ethanol on the Behavior of Brine Shrimp (Artemia salina)
The purpose of this investigation was to determine if ethanol influences the behavior of brine shrimp. Adult brine shrimp are salt water crustaceans that are usually around 1 cm long.  Brine shrimp live in salty bodies of water and are found in nature in 250 locations around the world. They are small and easy to maintain in the laboratory, making them a practical model organism to work with.  Brine shrimp have been used in assays to test the effects of chemicals on living organisms.  It is well documented that ethanol alters the functions of the nervous system, which can alter the perception, senses, and behavior in an organism.  We recorded frequent behaviors of brine shrimp such as swimming on the surface, on the bottom, upside down, upwards and downwards, flipping, and twitching. We hypothesized that these natural behaviors would be altered when the brine shrimp were exposed to various concentrations of ethanol. We observed the behaviors of brine shrimp exposed to various concentrations of ethanol compared to the behaviors of brine shrimp exposed to a no ethanol control. A tally system was used to keep track of the behaviors that were exhibited during a 3 m timed trial.  Thus far, we have found that when the brine shrimp are exposed to ethanol, the behaviors of twitching and swimming upside down increased compared to the control that was not exposed to ethanol. We can further extend the results of this experiment to the effects of ethanol on the human body.  Although the human body is much more complex compared to the brine shrimp, it may be possible to relate the effects of ethanol on brine shrimp to the effects of ethanol on humans.
Ryan Brown
The effect of various frequencies upon small aquatic invertebrates

This project is built to study the effect of various frequencies upon small aquatic invertebrates, more specifically, hermit crabs and brine shrimp. This is done by using a plastic try that was modified into a speaker. The speaker is then attached to a computer in order to play various frequencies that are then played in the speaker tray. The animal to be studied and water is placed inside of the tray and observed for 150 seconds with and without sound. The data is then gathered by a behavior versus time chart where every 15 second the predominate behavior is marked off. This denotes wither or not the sound is influencing the invertebrates. This maintains practical applications as it can be used to determine wither low frequency sonar, mid frequency sonar or high frequency sonar affects these animals which are vital to the food chain.

George Burke and Jared Wilson

The Eating Habits of Grass Shrimp (Palaemonetes pugio)

The purpose of this research was to examine the effects of placing grass shrimp (Palaemonetes pugio) in a lighted area and a dark area on their ability to find food. The grass shrimp used for this experiment were obtained in Mt. Sinai Harbor, New York. Grass shrimp are small, translucent crustaceans, rarely larger than 5 cm. The location of a grass shrimp habitat is usually at the bottom of a shallow estuarine waterbed. These areas tend to be heavy in dense vegetation, oyster shell remains found on reefs, and manmade debris. Grass shrimp are detritivores due to a diet mainly consisting of the decomposition of dead organic molecules. Grass shrimp transport energy and nutrients between various estuarine trophic levels or food chains. We hypothesized that grass shrimp would reach a food source (or the end of the tank) faster in a lighted area opposed to a dark area. We completed 50 trials of our experiment in a lighted area and 50 trials in a dark area. To conduct this experiment we obtained a narrow tank, separated by two plastic dividers. A small amount of fish food was placed at the end of the tank for each trial to lure the grass shrimp to the desired area. One plastic divider was used to prevent the grass shrimp from leaving the desired start area. The second plastic divider prevented the fish food from leaving the desired end of tank. The data recorded for our project was the length of time it took the grass shrimp to reach the destination in both situations and also if the relative size of the grass shrimp (big or small) contributed to the length of time it took to get to its destination.

James Burke & Philip Mauser

“No Battery… Radio!!”
The purpose of our project is to harness the free energy of radio waves in order to convert the radio energy into electrical energy so it could be used in to power low power devices. All forms of the electromagnetic spectrum of waves carry energy with them; this energy can be turned into electrical energy(Thompson, 2008). We began this project simply to see if we could capture electricity form radio waves. To do this, we built a crystal radio set and hung a very large wire around our courtyard in order to capture as much radio energy as possible. We then used a multimeter to find if a detectable electric current was being generated. Our results showed that yes it did create a substantial signal. We then began to wonder, how much of an electric current can this produce? Could this current run any electrical appliance? These questions prompted us to measure the output of this device and to collect data on this subject in order to paint an accurate picture of what this technology can truly do. We believe that this technology if researched could have many possible applications. In the near future, people could use this technology in order to slowly charge a battery to improve how long the battery will last. In addition, in the far future if perfected enough, this technology could be used to run the electrical component of a mode of transportation. These cars would be much more efficient than gas powered cars because this would not have the need to carry their energy supply with them they would simply get their energy from the “sky.” As shown, future uses of this technology could be very beneficial and it would be worth it to research and to perfect in order to better realize its potential.
Jeanne Capanelli, Jordyn Simner, & Brian Fusco

Top Crab
The purpose of this project was to observe the fighting behaviors and interactions between individual Long Clawed hermit crabs (Paguras longicarpus.) The most interesting thing about these crabs is that they climb into shells, which they carry with them for protection. They do this because of their soft exoskeleton. As they grow larger, they move into bigger shells. Long Clawed hermit crabs live in shallow water on rocky or course sand. They have been know to fight each other over food, shells and territory. Research shows that when one crab seeks another crab’s shell, it raps against the other crab’s shell (Bertness 1981). The hermit crabs used were obtained from Mount Sinai Harbor, New York. The crabs were housed in a 20 gallon fish tank that was divided into 5 different sections to keep individuals isolated from eachother. The 5 sections each held 2 crabs of similar size excluding one tank that held only 1 crab. The control group was the trials conducted with the crabs we named Bonnie and Clyde. They were about the same size (both shell and body). All of the crabs were starved 2 days before the experiment and then the experiment began by placing 2 crabs on either side of a shallow tray of salt water. Each trial lasted 100 seconds. Every 20 the specific behavior of the crabs was recorded. We looked at 7 different types of behavior: forward and backward walking, grabbing an object, touching another crab, claw raising, hiding in shell and removing shell. The same crabs were observed with no food and in the next trial, food was presented. We worked with the same 7 crabs throughout all of our trials, which came to a combined total of 44 trials. The results we have found so far is that there is no relationship between size and the aggressiveness of the crab. Each crab appears to be different and exhibits its own unique behavior. The smallest crab was not aggressive, but crabs that were smaller in size compared to their opponent were more aggressive.
Jong Hoon Choi
The Design and Construction of a Steel Boat
The purpose of this investigation is to design a steel boat for the Annual Society of Naval Architecture and Marine Engineering (SNAME) Boat Design Competition. The submitted designs are first judged by 3 criteria; Design notebook, Drawings, and Calculations. Four of the submitted boat designs are selected to compete in 3 different water tracks. On the tracks, students compete in speed, acceleration, and maneuverability. Students are scored according to performance in each of the races, as well as on the other criteria, including Calculations of Draft and Trim, Stability, Weights, and Center of Gravity (CG). The main criteria considered in the design are the hull type and the shape, weight of the boat versus its displacement, and the designed boat’s performance. The hull type and the general shape of the boat are first designed and modified the meet the other criteria.
Amanda Cramer
The Prevalence of Pediatric Onset Multiple Sclerosis in Various Ethnic Groups in the Long Island Area
The purpose of this project is to determine if there is a referral bias, or a pattern in referring patients that may lead to unrepresentative data, concerning physicians throughout the Long Island, New York area in regards to pediatric onset multiple sclerosis.  This project will also determine if certain ethnic groups have greater vulnerability to various risk factors of pediatric onset MS than others.  In this study a referral bias will be present if the ways in which physicians refer their patients to centers for treatment has lead to a non representative sample of pediatric onset MS patients as Stony Brook Medical Center.

To investigate this occurrence various patients who have been seen at the Stony Brook Medical Center diagnosed with pediatric onset multiple sclerosis will be questioned about their age, race, ethnicity, place of birth, and other risk factors.  To see if there was a referral bias among those diagnosed with pediatric onset MS, neurologists throughout the Long Island area were asked where they refer their patients to.

Through this process, differences in risk factors among the ethnic groups will be studied.  Seeing where neurologists in Long Island refer their patients to will help to determine why Stony Brook has observed a larger proportion of patients with pediatric onset MS to be of Hispanic ethnicity.  If most neurologists in the Long Island area refer their patients to Stony Brook Medical Center then it can be concluded that there is no referral bias and that there is a difference in susceptibility between ethnic groups, if it is seen that only a fraction of the neurologists refer their patients to Stony Brook then a referral bias can be assumed.  When looking at the questionnaires if there are major differences between the various ethnic groups it can be concluded that the susceptibility to the risk factors depends on traits within ethnic groups and that there is an explainable reason for a higher percentage of Hispanics with pediatric onset MS at Stony Brook.  For example, since it is known that lesser exposure to vitamin D can increase chances of acquiring MS, the differences in vitamin D intake among the ethnic groups will be studied.  The results of this project can help the medical community advance and improve its understanding of multiple sclerosis.

Alexander Ferreira

Chia Seeds – Not just for Pets:  The Effects of Temperature and pH on the Production of Hemicellulose from Chia Seeds (Salvia hispanica) and its Potential Applications in Biomimicry

The purpose of this project was to investigate the effects of temperature and pH on the production of hemicellulose by chia seeds, and explore a possible use of hemicellulose in the field of biomimicry.  Chia is a type of plant that can be found in arid, desert-like environments around the world.  This includes parts of Central America, South America, East Asia, and West Asia.  During the early phases of germination, the seeds of this plant form a gel-like substance, known as hemicellulose, around its outer-coat.  A major crop of the ancient Aztec civilization; these seeds were valued for food, medicine, and oil.  The investigation consisted of two parts.  The first consisted of trials in which chia seeds were germinated while being exposed to different temperature and pH levels.  Seeds were supplied with water of varying pH’s (5, 7, and 9), and placed at three different temperatures (7.0°C, 22.5°C, and 32.0°C).  The second part of this experiment was composed of tests to determine a possible use of hemicellulose in the field of biomimicry.  Biomimicry is the science that deals with the taking of concepts, strategies, designs, and patterns from nature and applying them to create sustainable, stable solutions to problem facing today’s societies.  This was done by testing the adhesive ability of hemicellulose as compared to that of common household glue.  Results showed that the glue performed far better than the hemicellulose.  The results of the temperature-pH trials do not provide sufficient data to neither support nor not support the hypothesis.
Connor Gray
The Effects of a “Green” Cleaning Agent on Growth and Development of Chicken Embryos Abstract
The purpose of this investigation is to identify whether or not a supposedly green cleaning agent has any effect on the growth and development of chicken embryos.  The cleaning agent being tested is TKO, which the makers ensured was an “environmentally friendly” chemical.  My hypothesis is that if the chicken embryo is exposed to a “green” cleaning agent (TKO), then the embryo will exhibit defects.  Embryos not exposed to TKO will be exposed to the control, Earle’s Balanced Salt Solution, which is a solution similar to the similar to the internal environment of the embryo.  There have been many instances in which chemicals that people thought were harmless turned out to have a negative impact on living organisms.  For example, thalidomide was a prescription drug that was thought to be harmless.  However, it ended up leading to many birth defects.  I first incubated the eggs for 54 hours and then cracked them into their out-of-shell containers and put 300 µl TKO directly on the surface of the embryo.  This is the time directly before major heart development.  Because there have been no previous studies of the effects of TKO, it was necessary to determine the concentration of the chemical that would cause at least half of the chick embryos to be altered, but not all killed.  I started with a 1% TKO solution in distilled water.  By applying different concentrations, I will eventually be able to determine the concentration of the chemical with the greatest effect on the embryo (without killing it).  The toxicity of the TKO will be measured based on the effects observed in the chicken embryo. The results that I expect to see are an increased number of defects in the eggs that were exposed to the TKO.  I believe these will be concentrated in the heart because of the fact that the chemical was added at such a vital point in the chick’s heart development.  After I identify this concentration of chemical, I plan to observe its effects on the heart through in situ hybridization.  The concentrations of TKO which cause more deformities in the chick embryo can then declared more toxic.  In the end, I plan to determine if TKO, a green cleaner, has a negative effect on chicken embryo development, and if so, what conclusions can be drawn from the results.
Rachel Gross, Laura Jao, and Nicole Magliulo
Assessing the Effects of Voluntarily Consumed Potentially Harmful and Addictive Substances on the Rate of Planarian Regeneration
The purpose of the experiment was to assess the effects of voluntarily consumed, potentially harmful and addictive substances on the rate of planarian regeneration.  Planaria are miniscule non-parasitic flatworm.  The experiment dealt with three substances including caffeine, nicotine, and ethanol.  A control group of spring water was also set up to be used for comparison.  We hypothesized that since these substances were harmful to humans, they would also have a negative effect on the planaria and possibly stunt their growth or cause observable mutations to occur.  We also wanted to see at which concentration these effects could be observed.  To test the hypothesis, caffeine, ethanol, and nicotine were diluted with spring water to concentrations of 0.5% each.  The concentration was kept constant in all of the substances for all trials.  Planaria were then separated into groups of 8 and put into the various solutions in Petri dishes, where they were then cut in half, making 16 trials per solution.  Each planaria piece was observed and measured in mm for the trial period.  The average total growth (mean and standard error) was as following: 3.0± for the control, 0.9± for the ethanol, 0.9± for the nicotine, and 0.0± for the caffeine, the reason being because all of the planaria living in caffeine died.  The average rate (mm/day) of growth was as following: 0.24± for the control, 0.08± for the ethanol, 0.07± for the nicotine, and 0.00± for the caffeine.  Based on the fact that our null hypotheses of the F-Test were all accepted, it showed that the variants among the groups were statistically the same and thus a Student T-Test could be performed.  Furthermore, because the T-Test results of the Control vs. Ethanol and the Control vs. Nicotine rejected the null hypothesis, there was a statistically significant difference between the tested control groups vs. the substance groups, most likely not by chance.  As results, the dilutions used in our experiment of caffeine, nicotine, and ethanol all negatively affected planarian regeneration rates.  All of the planaria placed in caffeine were deceased in 2 days, hence its negative affect.  The average total growth as well as the average rate of regeneration was greater when placed in spring water as opposed to nicotine or ethanol dilutions.  The potentially harmful and addictive substances of nicotine, ethanol, and caffeine negatively affect the rate of planarian regeneration.
Brian Hastings & Harrison Ferlauto

Effects of Different Algae on the Growth of Oysters

This project was designed to determine the effects of algae and food supplement on oyster growth.  Oysters or Crassostrea gigas are bivalves, which filter the nutrients out of the water for their nutrition.  Based on the results of this experiment, breeders may be have a more efficient way to farm oysters, which in turn could help replenish the depleting population of oysters in the marine environment around the world.   Three tanks were each filled with 20 gallons of sea salt water, and each housed approximately 26 oysters which were obtained from Cornell Cooperative Extension.  All three tanks were connected to the same filtration system, which ran continuously except for brief periods after feeding.  The oysters were evenly dispersed throughout each tank, A, B, or C, based on size, shape, and mass.  Each oyster was given a number, 1 through 26, which was written on the bottom valve of the oyster. Oysters in tank A were fed Isocrysis galbana, which contains DHA, a fatty acid and has a lower content of protein then carbohydrate. It is a brown algae 2-6 microns in length.  Oysters in tank B was fed Tetraselmis suecica, a green algae 6-12 microns in diameter containing a high lipid level with long chains of various amino acids.  Oysters in tank C was fed a mixture of the two algae with added HUFAs (highly unsaturated fatty acids).  This mixture contained extra lipids, proteins, and vitamins.  Each week the measurements of length, thickness, and mass of each oyster were recorded.  Thus far, results indicate that the oysters are growing at a steady rate of about 1 millimeter in length and thickness a week.  Slight growth in mass was also recorded.  Based on our data and numerous variance tests, there is no substantial difference between food supplements.  All of the oysters seem to grow at the same rate no matter which algae is consumed. The data is beginning to suggest that the HUFA mixture was slightly more effective than the other two algae in mass.  Length and width were undeterminable. The HUFA mixture has been very consistent in all aspects of growth.  It is the best in length, and mass. The HUFA mixture also has the least deaths.  The Tetraselmis seems to be the least effective, because it is grew the least in all three categories, length, thickness and mass.

Michael Iadevaia

Effects of Different Surfaces on the Contact Angle of a Water Droplet

The purpose of my current project is to test the effects of a change in surface on a droplet of water. The contact angle of a water droplet is the angle that forms between the actual surface and the edges of the water droplet. The variation of contact angle is formed as a result of the different surface energy of any given surface. The surfaces that contain less surface energy, thus being “more hydrophobic” (water molecules repel from the surface) will tend to create a much more globule-shaped, circular water droplet. However, those with a higher surface energy will do the exact opposite, and the water droplet will spread apart. This occurs as a result of the water molecules’ hydrogen bonding is lost and the higher entropic cost of forming the more globule shape around the nonpolar molecules.  To perform to project, I took various surfaces commonly seen and placed a water droplet on them, using a pipette. I observed the water droplets under a microscope and used a program called, Motic Images to analyze my data and measure the contact angle. After conducting the experiment, I concluded that my hypothesis was correct. When increasing the surface energy of a given surface, the contact angle of the water droplet will decrease. This is show specifically in my results, where the Leaf Sample, which had the lowest surface energy had the largest contact angle, (approximately) 57º, and the Glass Sample, which has the highest surface energy, had the lowest contact angle, (approximately) 28º. This project can aid in the construction of a new, more ideal surface for everyday use. When a spill occurs, ideally, we would want something like the “Lotus Effect” to occur, where the contact angle is obtuse so, the liquid will clump up. If a treatment like the Lotus Effect was added to paints, surfaces, roof tiles, and fabrics, this would allow any liquids to repel from the surface and permit no wetting.

Alex Izen & Jason Bass
Is It Greener On The Other Side Of The Tank?
The question we are investigating is whether or not products that are advertised as “eco-friendly” are not harmful to living organisms.  We used brine shrimp for our experiment because they are a small and easy to keep and use in a laboratory.  Brine shrimp are salt water crustaceans that we used as our model organism.  They were exposed to various levels of cleaning products to determine the effect of the cleaners on shrimp mortality.  Ten brine shrimp were placed in separate beakers with various levels of cleaners.  The products we used were Windex, Eco-friendly Windex, America’s Choice All Purpose Cleaner, and Greenway All Purpose cleaner.  These products were chosen because they are common household cleaning products.  These products are constantly being released into the environment through human and industrial pollution.  By conducting our experiment we would see how these products affect life and mortality of living organisms.  When living organisms are exposed to these pollutants, it can be hazardous o their life.  So far from what we can tell, LD50 has been hard to achieve.  Any slight change in the toxin level can affect the survivorship of a shrimp.  Thus far our results indicate that America’s Choice All Purpose Cleaner is far and away the most toxic solution used.
Steve Jang & Austin Shea
Studying the Factors That Affect the Growth of Ice Spikes
Ice spikes are crystal structures that form vertically upward from the surface of ice frozen under specific conditions. These conditions include a freezing temperature around 7° and distilled water. Based on the Belly-Dorsey model, ice spikes form as ice freezes inward from the sides of a container. Just as the ice melts in center at the container there is a small hole left in the center. Before the hole freezes, over pressure formed by the expansion during ice solidification cause water to be forced through the surface hole. This water begins to freeze in an upward fashion eventually forming an ice spike. A predictable pattern of ice spike growth has not been found. Therefore, many studies have been done to find the factors that affect the growth of ice spikes. The purpose of our project was to control in a predictable way, in the growth of ice spikes. To do this, we tested the effect of the temperature of the water when frozen, the effect of the air motion, and the effect of the ice formed around the spikes. To examine the effect of the temperature, we froze distilled water of following temperature: 25°c, 40°c, 60°c, 80°c, and 100°c. For the effect of air motion, we used a fan with different speed of the wind and direction. Lastly, we observed the shape of the surface when freezing, effect of flooding, and the angle of the ice spike. The data was formed based on the height, width of the ice spike, and the angle formed between the surface and the spike. The analysis was formed within the relationship between the data and the factors that are being experimented.
Matthew Katz

An Epidemiological Comparison Between Youth Ice Hockey and Lacrosse Injuries
The purpose of this project was to study the epidemiology of high school ice hockey injuries in the United States, as well as to make a general comparison of high school ice hockey and lacrosse injury trends.  The investigation was carried out by conducting a survey of high school athletic trainers about injuries that take place on high school ice hockey and lacrosse clubs. The athletic trainers who took part in this study signed on to the High School Sports Related Injury Surveillance Study website, where they filled out a survey related to injuries that occurred on their hockey or lacrosse club. After a few months of data collection, the boys’ ice hockey injury statistics and lacrosse injury statistics that were collected were sent to me. Using a Chi-square Goodness of fit test, I found that frequencies of certain injury types and locations are dependent on the sport being played. I also found that the time taken to return to play after an injury is independent of whether the spot being played was lacrosse or ice hockey. I discovered that most student athletes returned to play within three weeks. Many of the ice hockey injuries were concussions and contusions, which can be explained by ice hockey’s rough style of play. Most of the lacrosse injuries were ankle injuries, and many of those were ankle sprains, involving the Anterior Talofibular Ligament and/or the Anterior Tibiofibular Ligament. This can be explained by the great amount of running on a grass, and possibly uneven field that is a part of lacrosse. The data I acquired can be helpful in preventing sports injuries. My results indicated that the proper use of an ankle brace could reduce the number of injuries in both sports. Other equipment that could have prevented injury included better fitting shoulder pads, elbow pads, and shin pads. The results also brought up the need to re-examine whether body checking is an absolute necessity in youth ice hockey, as well as whether or not coaches and athletic trainers are allowing their athletes to return to play too soon after an injury is sustained.

Matthew Katz & Farooq Ansari

The Prevalence of Specific Strains of Wolbachia Bacteria in Local Insects
The purpose of this study was to identify and explore the occurrence of a bacterium in local insects. The bacterium that is sought is known as W. pipientis. The study was coordinated in conjunction with researchers at Cornell University, who seek to document Wolbachia prevalence and strains in local areas across the United States. Wolbachia bacteria play a role in the interference of ordinary reproduction in arthropods such as insects, mites, spiders, springtails, crustaceans, and certain nematodes through infection. It is estimated that roughly 20% of insects are infected with a strain of Wolbachia bacteria (Bourtzis, 2008). We have learned that Wolbachia utilizes its effect of reproductive incompatibility between infected males and uninfected females to spread itself through large populations of insects (Stouthamer et al, 1999). We obtained insects for testing from local areas and stored them in 95% ethanol. We collected insect samples in pairs of two and obtained members of orders such as Hymenoptera (ants), Orthoptera (crickets), and Coleoptera (beetles). DNA was acquired through the method of cell lysis and prepared for the next stage. Once the target DNA was purified, Polymerase Chain Reaction (PCR) was used with primers for a Wolbachia-specific region of DNA to amplify the DNA that we need to identify any Wolbachia genetic material. We ran a gel electrophoresis to isolate and compare specific strands of DNA to be used to identify the Wolbachia sequences. It was found that two of the nine samples that were tested came up positive for Wolbachia, both members of the Hymenopteran order. One of the insects collected with each of  the positive-testing samples will be sent out to Cornell University, since it is highly likely that the insects collected with a positive tested sample are also infected. At Cornell, the Wolbachia bacteria will be sequenced and identified as a specific strain.
Jamie Keller

Examining Factors Underlying Teacher-Student Communication
The purpose of this study is to analyze the effect of hand gestures on the verbal communication of an educator. It is frequently difficult for individuals to formulate the sentences that accurately portray what they are trying to converse, especially while trying to instruct others on an idea or concept. Speakers may unconsciously use hand gestures as a method of enhancing communicative situations. By analyzing the use of hand gestures and comparing them to the corresponding speech of various speakers, it is hoped to develop a connection between the movement of ones hands and the consequent verbal communication. It is hypothesized that if an educator describes a self-created story naturally and then while forced to keep his/her hands stationary, his/her speech will be more delayed, less articulate and less descriptive when their hands are inhibited. To determine if there is a connection between the usage of hand gestures of educators and the interest and comprehension of the students, the educators will be asked to create a story based on a selected image and a certain topic and relay it to a video camera. The first time, the educators will speak naturally, and the second time, his/her hands will be indirectly restrained. This film will be shown to various students and the effects of hand gesturing on the corresponding communication will be analyzed through the use of a questionnaire for both the students and teachers.
Deirdre Kelly, Megan Kurten, & Trinity Russell

What Effect does beta-carotene have on hermit crabs food preferences?

The purpose of this investigation was to determine if hermit crabs are attracted to foods enriched with beta carotene. Beta Carotene is an organic compound abundant in plants and fruits, is a pigment responsible for a healthy reddish-orange exoskeleton color.

We carried out our investigation by exposing marine hermit crabs to a food rich in beta carotene (raw parsley) and a food with no beta carotene (jelly beans). We used a pre-constructed chamber and assigned values to specific locations relative to the food and observed the crabs preferred path. We predicted a hermit crab would use their sensory antennas to sense the food with the highest beta carotene content. We collected the data concerning which food choice the hermit crabs migrated to after being starved for several of days.

Originally, we used 3 hermit crabs per trial. While their movements were random, they always eventually ended up by the parsley. We thought competition for space might be a factor in their random pattern movements so we eliminated the competition and used one crab at a time.  Once we changed the number of crabs we noticed the pattern changed and despite the random movements the crabs never ended up in the direction of the jellybean for their final location.

In order to determine reasons why they might be attracted to the beta carotene rich foods, we tested pH. We found the jelly beans to be acidic and the parsley to be neutral. It could be hypothesized that what they are attracted to the non-acidic environment and that may the reason for their attraction to beta carotene.
Matthew Kim

The Effect of Substrate Variation on Nanofiltration Efficacy
The pure water crisis is one of the world’s most pressing modern issues. Due to recent shortages in the clean water supply, 1.1 billion people are currently without access to fresh water.  Fortunately, pressure-driven membrane filtration processes have arisen as solutions to the growing water crisis. The advances in this type of technology allow it to remove particles as small as monovalent ions. Membrane filtration is subdivided into the categories of microfiltration, ultrafiltration, nanofiltration, and reverse osmosis, each with decreasing pore size and increased ability to reject smaller particles. Nanofiltration membranes, when used for water treatment tend to have pore sizes of approximately 1 to 5 nanometers and are primarily used to remove salts from water. The membranes tested consisted of three layers: a non-woven polyethylene terephthalate (PET) layer, an electrospun substrate layer, which was interchanged between polyethersulfone (PES) and polyacrylonitrile (PAN), and polyamide. The effect of changing the middle layer between PES and PAN was studied. Additionally, the membrane was tested against a commercially bought membrane, with the goal of both membranes being to achieve a comparable rejection rate with increased flux. Test results indicate that both membranes serve as suitable substrates to the polyamide, with rejection maintained over 90% and flux averaging approximately 35 liters/m2/hr.
Savina Kim & Roshni Panchal
Is VBF involved in the transport of Agrobacterium tumefacien's DNA which causes tumor growth in tomato plants?
The purpose of our experiment is to determine if the protein VBF is involved in the transport of DNA which causes tumor growth in tomato plants. We started off by growing tomato plants from seeds. Once the cotyledon leaves were visible we plucked the weaker plants of the two in each pot and then took them to the lab to be injected. The plants were injected with a specific amount of buffer and bacteria in order to create a dilution factor that would allow us to reach and optical density of 0.1. By using the C1V1 =C2V2 formula, we determined the buffer and bacteria needed to conduct our experiment. In order for the bacteria to attack the plant we had to create a wound by using a broken syringe to puncture the stem. We injected one set of tomatoes with 1 ml of Agrobacterium tumefaciens without the VirF, which is the virulent factor that causes the tumor, and one set of tomatoes without the VirF but including the VBF as our experimental group. After allowing the plants to grow (12D: 12L) with sufficient amounts of water, we measured the plant heights. The plants started at 2-3 cm and were periodically measured. Their heights range from 4-10 cm after the 8 weeks have passed. We will measure the tumor growth of the plants by cutting off the tumors and comparing the mass of the tumor to the whole plant. We will be able to calculate the percentage in which our results will show that the protein VBF is involved in the transport of the DNA which causes the tumor growth in tomato plants.
David Klein, Joe Faicco
The Physics of Eaves Troughs
The purpose of this experiment was to investigate how water flows through simulated eaves troughs under different conditions in a predictable way. We tested how the angle of the trough affects the rate of water flow.  Gutters collect water flow off the roof and the water flows down the downspout to the ground, channeling the water away from the building foundation, preventing water damage.  Though, often leaves and other materials clog up gutters, preventing easy water flow from happening.  In the experiment, we built a two vertical support out of wood, one support with one hole for a bolt and the other side with several holes at different heights to change the angle of the gutter by moving the position of the bolt up or down. The trough was laid across the two bolts. The different angles consisted of 2°, 6°, 10°, 12°, and 15°.  In the experiment, the rate of water flow was measurement by how long it took for 900 mL of water to flow through the gutter.  For each angle of the gutter, we poured 900 mL of water into the gutter at a steady rate and timed how long it took for the water to exit the gutter.  We started timing when water first hit the gutter and ended timing when the water flowing out of the gutter was no longer at a fast, steady pace.  The results were, on average, at 2°, the water flowed in 12.03 seconds, at 6°, the water flowed in 9.95 seconds, at 10°, the water flowed in 8.81 seconds, at 12°, the water flowed in 8.16 seconds, and at 15°, the water flowed in 7.65 seconds.  These results were as expected, indicating that as the angle increases, the water flows faster. The average velocities were, for 2°, 33.175 ft/sec, at 6°, 38.4375 ft/sec, at 10°, 42.975 ft/sec, at 12°, 45.7 ft/sec, and at 15°, 48.05 ft/sec.
Dan Kowalsky & Jenny Hajek
Algae Biofuel, The Fuel of The Future...?
We want to investigate the various changes that affect lipid production in Chalmydommonas and Chlorella, two species of algae. The reasoning behind our interest is because of the energy crisis in which oil is becoming scarce and therefore more expensive. Biofuels or fuels obtained from organic materials could emerge as one of the most efficient fuels of the future. Oil derived from algae may be used as biofuel. Biofuel is a fuel source that is obtained from plants or photosynthetic protists. The oil obtained from Algae cells is flammable confirmed by other researches and has been tested to see if it could be a reliable fuel source. We want to explore algal lipid production by changing the formulation of the algae's food by removing the nitrogen, phosphorus, and magnesium supplies that the algae needs and replacing them with different compounds such as acetate. This may increase or decrease the amount of lipids that they produce. Our hypothesis was that when we changed the algae's food that the lipid amount in the cells would increase. The way that we will measure the amount of lipids in the cells of the algae is by crushing dried algae with a mortar and pestle and then putting it in a test tube and finally adding a small amount of hexane which will release the lipids from the algae. The oils will then rise to the top of the test tube. By measuring the mass of lipids, we can see if the change in algal growth media had a positive or negative effect on lipid production. We expect that the lipid production will change due to the fact that the algae would process the different food in a different way.  It is essential to see if there is a way that algae can produce excess amounts of oil because eventually that will help solve the current energy crisis.
Zach Kramer
The Use of Oyster Mushrooms (Pleuortous ostreatus) in Bioremediation
The purpose of this investigation was to observe how the rate of bioremediation is affected when a fertilizer rich in nitrogen is added to the substrate of the Oyster Mushroom. These mushrooms produce mycelia, which are used by the fungus to obtain nutrition. It has been shown to be able to break down the Carbon-Hydrogen bonds in substances such as oils. I hypothesized that the mushrooms, when fertilizer is added, will degrade oil at a much faster rate, compared to when the fertilizer is not added. The excess nitrogen will enhance the rate of degradation of oil and ultimately the overall health of the Oyster Mushroom. This enables the mushrooms to work more effectively at breaking down oil in the substrate.

I used 4, 1 foot deep containers and filled them with straw. The containers were covered with aluminum foil to keep some moister inside of the container. After the mushrooms were given a short growth period, I added the fertilizer to water that was given to the mushrooms in amounts of 10 ml, up to 30 ml. One of the best reasons for using the Oyster Mushroom for bioremediation is its long term effects. After the fungi have successfully degraded all hydrocarbons in the soil, it would rot. This would allow for flies to lay their eggs in the rotting fungi which would then be eaten by the birds and finally excreted out, fertilizing the soil. Eventually, the environment would be successfully brought back to its former state minus the oil. To determine how well the fungus is degrading the hydrocarbon, I measured the amount of mycelia and color of the saturated straw. The control group had slow progress, while the fungus with 10 ml of fertilizer seemed to be the most successful.
Austin Lee

A comparison of plant growth between kin and non kin in Wisconsin Fast Plants (Brassica Rapa)
Kin is defined as individuals that have common parents. Distinctive interactions between kin were believed to exist only between animal species. However, recent research has shown that plants also recognize and interact distinctively with kin. In this project, the growth patterns of the plant species Brassica rapa when it is grown among related individuals (kin) as opposed to grown among unrelated individuals were compared. To study the interactions between these plants, the Brassica rapa were planted among kin (plants that have common parents) and non-ki-n (plants that had no relationship).  The Brassica rapa plants were planted among non-kin and kin. Both experimental groups had 1, 2, 3, or 4 plants grown together starting as seeds. The plants were grown for 10-20 d and data observations of plant height, root length, number of leaves, and number of flowers were collected. In the non-kin experimental group, the number of plants grown together and the amount of growth these plants showed a negative relationship. In other words I anticipate that the kin experimental growth would show no relationship between the amount of growth and the number of plants grown together. I suspect that their growth will be constant regardless of the number of plants planted together.  Plants do interact distinctively with kin. This was supported by the growth patterns of the non kin plants as opposed to the growth patterns of the kin plants. However, more data needs to be collected to further explore the research question. Future applications of this experiment maybe the use in different types of plants and uses in commercial agriculture.
Kyle Lee
Design of an Assistive Device for the Movement of Textbooks Across a Table
Oftentimes, people who have low muscle strength in their arms have difficulty move even relatively light objects. This can be inconvenient for people with disabilities especially for those who use a wheelchair. According to the International Disability Center, about 1.6 million people use wheelchairs in the United States. The purpose of this project will be to create an assistive device to help people with weak muscle strength handle textbooks more easily. The design was developed ergonomically allowing a person to retrieve books from across the table with relative ease.  The device consisted of square piece of wood moored to the table by suction cups at each corner with another piece of wood on top. A turntable was screwed between the two pieces of wood allowing the top piece to pivot freely. Two drawer glides screwed on top of the wood was screwed to another turntable allowing this turntable to extend. This design allowed textbooks to be stored and easily and simple pushing back the gliders would allow room to work. Although, the device was designed for a specific individual with a disability, thus far, the results indicate that it could be adjusted so that people without a disability can also utilize it.
Jordan Mayo
The Effect of Different Guitar Picks and Bridges on the Duration of the Tone Sustained by Electric Guitars
This project in its present form was the result of utilizing six different guitar picks and two different bridges on two different electric guitars. The purpose of this study was to determine the relationship between the type of pick used to play a guitar with a different bridge and duration of the tone sustained when the strings are struck in a consistent matter. The strings that were tested were the B string, D string, and the Low E string. The strings were struck using 6 different guitar picks and two different guitar bridges. The duration of tone, also known as sustain, will be measured in frequency over time, using a frequency measuring apparatus connected to a computer, and Logger Pro. To ensure uniformity in pick attack I built a machine that would strike the string with the same power each time. In this study, the independent variables are the six different guitar picks, and two guitar bridges. The dependent variable was the duration of sound by each string after being plucked. I hypothesized that, the Dunlop Jazz III guitar pick used on the Gibson Studio Les Paul guitar with its stop bar tail-piece bridge will produce the longest sustain. Sustaining the quality of the tone when the strings are struck is vital in enabling a musician to play music that produces pleasing sounds.  As a result of this anticipated outcome, musicians will reap a twofold benefit. First, they will possess the knowledge of which pick, guitar and bridge produces the most sustainable tone. Secondly, this information will be crucial to musicians hoping for optimal results in mimicking the unique sounds of the 60’s and 70’s which showcased long sustainable tone.
Haley Meltcher
The Chemistry of Love

For the 2011 Dupont Essay Challenge, I am conducting research on the topic of brain chemistry in relation to human attraction and interpersonal relationships. The study of the brain is extremely complicated and the goal of my research is to better understand which parts and chemicals in the brain trigger the attraction between humans. It is evident that people are often attracted to one another due to certain physical and/or emotional characteristics but the question here is what chemicals in the brain cause the initial attraction to occur. Current research has shown that the parts of the brain most involved in the feelings of love and attraction are all part of what make up the reward system of the brain. This area allows people to feel happiness, euphoria and thus, love.
Brad Mulligan

A Quantitative Study of Genetically-Altered Materials in Soy-based GMO Foods using Real-time PCR

The purpose of my study is to evaluate the amount of genetically altered material in commonly bought and consumed soy food products in comparison to non-genetically altered soy.  I predict that the levels of genetically altered materials in the products will be higher than the companies account for, the stated values, due to the strict regulations placed on them in many areas that they are sold.  In this experiment I will take various soy-based GMO foods, such as Doritos and Cheerios, and extract DNA from samples from them.  That DNA will be amplified through a process that involves multiple buffers, grinding, and centrifuging.  The process also involves the heating of the DNA in order to further make the DNA accessible.  In addition to this, the extracted DNA will then be put through the Real-time PCR machine that was donated for the project.  The machine which is preprogrammed to detect the altered genetic sequences in the soy products and then quantify them in order to discover if a particular product contains any genetically modified material and how much.

Rajkumar S. Pammal
The Effect of Feeding Artificial Sweeteners on the Behavior of Fruit Flies (Drosophila melanogaster)

As erratic blood-glucose levels have presented problems to diabetics, more and more people have turned to artificial sweeteners such as Splenda, Sweet’N Low, and Equal as sugar substitutes. The purpose of this experiment was to determine if and how these artificial sweeteners when consumed by fruit flies affect their behavior in comparison to flies fed distilled water (negative control) and glucose (positive control). Behavior and activity were determined by measuring the speed of larvae, and the adult fruit flies’ recovery time after exposure to carbon dioxide, and response to violent shaking. The fruit fly larvae were fed specific sweeteners in isolated containers. Larval speed was determined by recording the time it took for the larvae to travel a given distance. Recovery of the adult flies after anesthetizing them was done by exposing the flies to CO2 for 10 s and recording the time it took for the flies to return to their normal state. The adult flies were also isolated into small canisters that were placed on a vortex for 10 s to create violent shaking. Time was recorded until the flies return to their normal state. The results indicated that the fruit flies fed on artificial sweeteners did produce better results when tested in comparison to the negative control. The order of most effective to least effective treatments was Glucose, Sweet’N Low, Equal, Splenda, and finally the control. These results were supported by an ANOVA statistical test, that accepted the alternative hypothesis (the difference in the results was not just by chance, but the treatments had an actual effect.) Hence, artificial sweeteners do have a positive affect on the behavior and activity of fruit flies.

Patryk Piascik, Abdullah Khan &  Mike Biondo

Antibiotic Resistance in Bacteria: Is there a difference between Organic and Nonorganic produce?

The purpose of this study was to determine the antibiotic resistances in organic vs. nonorganic vegetable products. Our idea for this study was to determine whether bacteria found on nonorganic products are more resistant towards antibiotics compared to organic products. We determined the resistance of the bacteria to antibiotics by creating serial dilutions of carrots. The product was obtained from the same source, and was bought in organic and non-organic form. After the dilutions were created, two plates for each dilution were made. One test was done on a nutrient agar plate and the other was done on Kanamycin plate (K+). One sample was conducted to obtain precise information. Once plating was finished we placed the plates into an incubator at 37.8ºC. The plates then were left for strictly 48 hours and taken out to be observed. On the first test that was done, there was a difference between the organic and non-organic plates. The nutrient agar plates had far more growth then the K+. However what was more interesting was that there was growth on the K+ plates, which contained the antibiotic. Theoretically there should have been no growth on the plates with the antibiotic, but there was. This information gives us evidence that some bacteria from the food had resistance to the antibiotic. Further trials will be conducted to verify whether the non-organic products have more resistance then organic products towards the antibiotic K+.
Erica Brooke Portnoy

Attachment Factor Secretion in Uropathogenic E. coli Bacteria

The purpose of this study was to develop a model for uropathogenic Escherichia coli P pilus secretion. P pili are external structures that facilitate adhesion to kidney epithelial cells, playing a major role in bacterial pathogenesis. They are composed of monomeric proteins that are assembled and secreted at the cell surface through the chaperone/usher pathway, in which periplasmic chaperones transport pilus subunits to the outer membrane to be secreted through outer membrane usher proteins. The usher PapC in the pyelonephritis-associated pilus gene cluster was hypothesized to function as a twin-pore, dimeric protein, in which the N-terminal target domains of each monomer alternate in recruiting periplasmic chaperones. A fused usher dimer was created

through DNA manipulation to disable single domains by mutation. If the domains alternate in recruiting haperones, a single disabled domain will disallow pilus expression. Results show that the current linker sequence is able to fuse the usher monomers, but also leads to protein degradation, requiring a modified construct for effective study of N-terminal mutations. Understanding the mechanisms of the chaperone/usher pathway can lead not only to a further understanding of bacterial pathogenesis, but also to the development of novel methods for fighting bacterial infection.
Neela Qadir & Adrianna Corso
The Effect of green disinfecting sprays on Escherichia coli k-12 VS non green disinfecting sprays
The purpose of this experiment was to determine if “green” disinfecting sprays have the same effect of killing Escherichia coli k-12 as conventional disinfecting spray. At first the idea was that both “green” and conventional disinfecting sprays would have the same effect in killing Escherichia coli k-12. Even though “green” disinfecting sprays had different active ingredients, that are safe for the environment, it was thought that “green” disinfecting sprays could kill and have the same effect on Escherichia coli k-12.

The effects of “green” disinfecting sprays and conventional disinfecting sprays were tested by using two “green” disinfecting sprays, Clorox Green Works and Scrubbing Bubbles and two conventional disinfecting sprays, Clorox and Lysol. Escherichia coli k-12  was grown before experimenting and the concentration levels were checked every time experimentation was done. The concentration would show if bacteria was growing or not. Escherichia coli k-12  was spread throughout nutrient agar plates. For one experiment 4 nutrient agar plates were used and 20 micro liters of the disinfecting sprays were placed on paper disks to placed in the nutrient agar plates. The constant was 20 micro liters of distilled water and the control was 20 microliters of 15% bleach, they were each dispensed onto paper disks. The plates were left in the incubator for 2-3 days and their inhibition zones were checked by a ruler to see how much each disinfecting spray killed Escherichia coli k-12.

During our experiment it was clear that the “green” cleaners did not have the same strength as the conventional cleaners. The zone of inhibition was used to determine the effect of the cleaners on killing Escherichia coli k-12, the zone of inhibition of the “green” cleaners was significantly smaller than those of the conventional cleaners. During our experiment the control  bleach was adjusted several times to find the right strength to compare to the cleaners we used in the experiment we found that 15% worked the best. This helped us to compare the strength of the cleaners with a compatible product.

The conventional cleaners killed more  Escherichia coli k-12 than “green” cleaners. The two conventional cleaners Lysol and Clorox had larger zones of inhibition therefore they had a greater effect on  Escherichia coli k-12. Clorox consistently had the largest zone of inhibition making it the best cleaner of Escherichia coli k-12. The two “green” cleaners were weak, they had very small zones of inhibitions which proved they were not as strong as the conventional cleaners at killing the bacteria.
Savitha Racha

Does iPod usage occur at sound levels associated with noise-induced hearing loss (NIHL) in high school students?

The purpose of this investigation is to determine if iPod usage occurs at sound levels that may result in noise-induced hearing loss (NIHL) in high school students. Prior to data collection, the volume adjustment period and ambient noise levels of the testing environments will be determined. A questionnaire will be distributed to randomly chosen high school students. Each participant will be asked to complete the questionnaire and listen to music clips of various genres on an iPod at a volume of his or her own choosing as the voltage output data of the iPod is simultaneously recorded. Data will be gathered from the subjects in a quiet environment (school library) and loud environment (school lunch room). A splitter will be used so that the iPod output can go simultaneously to the earbuds and a voltage recording system. A reference tone will be inserted at the end of each musical segment and the voltage of the reference tone will be measured. Prior to testing with the participants, for a given loudness setting, the average voltage output for each music selection will be calculated. The dB output of the iPod earbuds will be measured as a function of the loudness setting which corresponds to the voltage output, thus allowing the voltage of the reference tone to be related to the dB output of the earbud.
Arpon Raksit

Simulating the Effect of Flame Retardant Materials on Heat Diffusion in Polymers

In an effort to reduce the flammability of commonly used polymers with low ignition temperatures, research is being done on the use of flame retardants within polymers. However, to date, not much is known about the physics of this process. Simulating the effect of flame retardants on the spread of heat throughout a polymer may provide a better understanding on how to most effectively use these flame retardant materials. Using the Lattice Boltzmann method, an algorithm that models the physics of fluid dynamics, a basic simulation of heat diffusion from a heat source to sink is implemented in two and three dimensions. The flame retardant material is incorporated into the system by adding heat absorbing microscale filler particles within the ignitable polymer matrix. By varying the volume fraction of these particles, along with their thermal conductivity, specific heat, shape and location, the effect on polymer combustion is studied. Various morphologies of flame retardant materials are simulated on polymer systems ranging from single polymers to multi-component blends.
Karen Schaub
Cyclone Tracks: Their Impact on Storm Surges in New York City
Over the past two decades, the number of moderate storm surges recorded in the Battery, New York City has decreased.  However, there has been no decrease in the frequency and severity of cyclones, especially in the Northeast. These findings are surprising, because one might expect little change in the number of storm surge events given the similar number of cyclones.  In this study, it is hypothesized that these results are due to changes in cyclone track paths.  To test this, NOAA data was used to create six-hour composites of cyclones near the Northeast coast.  With sea level composites, storms with centers less than 1010 millibars (mb) were categorized as cyclones.  Cyclones tracks to the east of 90oW were plotted for the 1993 – 2006 cool seasons.  Cyclone tracks from 1993 – 1996 (active period) and 2001 – 2006 (inactive period) were compared.  Several plots were created to analyze the storm tracks, including the number of tracks within certain regions, and the number of storm surges versus the total number of tracks for that season.  Comparisons of the maps indicated that cyclones that track to the Northeast produced the most storm surges.
Andrew Shapiro & Navtej Ahuja

CO2  in our Hydroxides!
The purpose of this project was to determine, based on the rate of sequestration, which hydroxide from which we selected, are best suited to sequester CO2. Sequestering is extracting CO2 out of the atmosphere by either getting it to react with another element or just suppressing it into another place or in an object.  Sequestration is an aspect of Green Chemistry. This is a newer form of chemistry that is based on a number of principles to create end products from reactions that are more environmentally friendly and are not harmful to the environment, including the hydrosphere, atmosphere, and lithosphere.  The significance of sequestration is to find an efficient and environmentally friendly way to remove CO2 out of the atmosphere.  We used many hydroxides, such as Lithium, Sodium, Calcium, Magnesium, and Potassium. We predicted that because potassium is the most reactive metal of which we have chosen, it would most likely have the highest rate of reaction and would sequester the most CO2 in the shortest amount of time. The rate of sequestration, in our experiment was the rate of reaction.  This was determined by bubbling

CO2 into 30 mL of each Hydroxide at a 2 molar concentration.  The mass of the Hydroxide with the beaker was noted prior to bubbling the CO2.  After 20 seconds the mass was recorded.  This was repeated 6 times, a total of 2 minutes of bubbling CO2. The rate of CO2 bubbled through the hydroxide was controlled by the use of a leur lock.  A needle was attached to the end of the leur lock and CO2 was then bubbled through from a tank.  It was found that the potassium hydroxide had the highest mass change, 1.23 grams on average, and the highest rate of sequestration, 0.000233 moles per second.  Meanwhile sodium hydroxide had an average mass change of 0.76 grams and its rate of sequestration was 0.000144 moles per second.  Calcium hydroxide had the lowest mass change, on average 0.16 grams, and the slowest rate of sequestration, 0.0000324 moles per second.  Since calcium hydroxide had a lower concentration, it was understandable that it had the smallest mass change and the slowest rate of sequestration.  This in mind, its rate of sequestration per mole was much higher than the others.  Calcium hydroxide sequestered 0.0159 moles carbon dioxide per second per mole calcium hydroxide.  Compared to potassium and sodium hydroxide, whose rates of sequestration were 0.00266 moles carbon dioxide per second per mole potassium hydroxide and 0.00139 moles carbon dioxide per second per mole sodium hydroxide, calcium hydroxide was substantially more efficient.  We concluded that Calcium hydroxide is the most efficient of the three.
Asli Sinar
Investigating the inhibition of the rig-6 gene on the behavior of Caenorhabditis elegans
Mutations of contactin-4 (CNTN4), a gene coding for a cell adhesion molecule in humans, have recently been linked to Autism Spectrum Disorder. Homologues of this gene in the model organism C. elegans include the rig-4 and rig-6 genes. The purpose of this project is to determine the effect of silencing the rig-6 gene on the behavior of C. elegans by observing any physical or behavioral changes in the worm after “knocking out” the gene. Then, using these observations, a correlation between these changes and the symptoms associated with Autism Spectrum Disorder will try to be determined. RNAi was used as the mechanism to inhibit the gene function.  The RNAi process occurs when double stranded RNA (dsRNA) is introduced into a cell; causing sequence-specific degradation of homologous mRNA sequences (Use of RNAi in C. elegans, 2008). The RNAi mechanism is activated in C. elegans worms by feeding them bacteria expressing the dsRNA that corresponds to part of the gene to be silenced, in this case the rig-6 gene.

The first step in the process was to create an RNAi feeding strain. To do this, a Gateway cloning vector with Kanamycin resistance was used for ligation of the rig-6 gene. This vector contains ccdB, a gene that prevents the growth of bacteriophages in the medium. PCR was used to confirm the insertion. A bacterial transformation was then performed using One Shot® ccdB Survival™ 2 T1R Competent Cells, and a mini-prep was done to isolate the plasmid with the amplicon. A regular bacterial transformation was then preformed using HT115 Escherichia coli grown on Kanamycin agar plates. This is the step I am at in the investigation.  Afterwards, RNAi will be induced by feeding the RNAi-sensitive worms (rrf-3) the bacteria that will be seeded onto NGM-lite plates. Finally, worms will be observed against wild-type and known mutants to determine if any physical or behavioral changes exist.
Brandon Smail

Design and Construction of Devices to Help People with Cerebral Palsy

The purpose of this project was to design and construct 2 specific devices to improve the daily lives of people having cerebral palsy.  First, I visited a United Cerebral Palsy (UCP) facility to look at some problems there that I could help with.  One man with cerebral palsy, employed at the UCP facility, seals plastic bags with a heat press for a living. Since he gets paid by the number of bags that he seals, making his job quicker and easier would increase his income. One other problem is the microwave in the cafeteria of the facility, that the people there were having problems with, due to the excessive number of buttons.  The large number of buttons was causing confusion for some disabled people.  As a result, the smoke from burnt food had triggered the fire alarm at UCP numerous times.  First, I designed a device to increase the man’s rate of sealing bags on a computer design program known as AutoCAD.  I then constructed a prototype from my design out of a strong foam material.  To solve the problem of mistakes with excessive buttons on the microwave, I cut out a template to cover up all the buttons but the necessary ones, to prevent anyone from pressing the wrong ones.  I then returned to UCP with the two devices to be tested by the man that seals bags and by the people that use the microwave.  At UCP, three problems were discovered with the device designed to assist the person using the heat sealer for plastic bags.  The microwave cover only had one minor problem.  After building each of the final devices over with the necessary changes made, I will return to UCP to test the devices again.
Michael and Matthew Vulpis

The Gender Specific Forging Behavior in Grass Shrimp (Palaemonetes pugio)
The purpose of this experiment was to compare the different eating habits of male and female grass shrimp (Palaemonetes pugio) when food is introduced into their salt water environment. Grass shrimp are translucent crustaceans between 1 and 4 cm in length. They live in brackish water and are an important primary consumer in the salt water ecosystem. The hypothesis was that male grass shrimp will show more aggressive actions towards obtaining the food than females. Male and female grass shrimp were placed into two different deli jars were they were starved. After two days, we placed the shrimp into the test chamber. The test chamber was a long plexiglass tank (4.5inch x 5 5/8inch ).  We tested the hypothesis by recording the length of time the grass shrimp exhibited different behavior. These behaviors include backwards thrust, thrust, swim forward, swim streamline, swim top, and walk. We compared the behavior between males and females. The results reveal that on average, male grass shrimp exhibited a greater proportions of jab, backwards thrust, and swim top, while female grass shrimp exhibited more walk and swim streamline behavior. When a male and female grass shrimp were tested together, our observations were relatively similar. Male grass shrimps were consistently showing more aggression towards the food added in the tanks. However, when male and female grass shrimp were put in the same tank together, there was an equal number of aggressive actions made by each gender. The statistics show that while male grass shrimp have higher numbers in two of the three actions, female grass shrimp displayed more of the other aggressive action, which makes our hypothesis incorrect.

Marni Wasserman










The Effects of Various Bacteria on the Rate of Photosynthesis of Spinach

The purpose of this investigation was to determine if different types of bacteria affect the rate of photosynthesis of spinach chloroplasts.  The different bacteria used were Escherichia coli, Micrococcus luteus, Serratia marcesens, and Pseudomonas fluorescens.  E. coli and P. flourescens are gram negative bacteria and M. luteus and S. marcesens are gram positive.  This means that E. coli and P. fluorescens do not retain a violet color when stained and M. luteus and S. letea retain the violet color due to cell wall structural differences.  The hypothesis was that all of the types of bacteria would increase the rate of photosynthesis in spinach chloroplasts because bacteria perform cellular respiration as the chloroplasts perform photosynthesis.  A product of cellular respiration is water which is a product of the light reaction of photosynthesis.  By adding water, the rate of photosynthesis would increase.  To perform this experiment, the chloroplasts were removed from spinach leaves.  Five samples of chloroplasts were left alone while one of the various bacteria were added to another 5 samples.  DCPIP was added to each of the chloroplast solutions.  DCPIP acts as an electron acceptor in place of NADP+ and is reduced as the light reaction of photosynthesis occurs.  This allows the rate of photosynthesis to be measured using a spectrophotometer.  Results showed that the Micrococcus luteus had the largest slope and therefore sped up the rate of photosynthesis the most, while Serratia marcesens and Pseudomonas fluorescens had little to no photosynthesis occurring at all.  Based on the data, E. coli and M. luteus sped up the rate of photosynthesis on spinach leaf chloroplasts while S. marcesens and P. fluorscens.
Aaron Wilson & Ian Marquit
The Design and Construction of a Hand Held Medical Dispensor
The purpose of this project was to design and develop a pharmaceutical device capable of storing and dispensing pharmaceuticals.  The rationale for this device was to provide proper dosages to people in poor and underdeveloped areas of the world.  In many third-world nations where people do not have access to adequate medication and proper dosing, nutrient deficiencies and the lack of antibiotics can lead to significantly increased mortality rates.  To help resolve these issues, an organization known as the Releef Initiative based out of Sweden stepped in and conducted several studies in regards to the role of pharmaceuticals in these poor countries.  After investigating these issues, they proposed that a pharmaceutical dispenser be designed and coupled with a novel, mini-particle pharmaceutical.  This device should lead to reduced mortality rates in these areas.  The goal of our project was to design a device that precisely and variably measures the dosage of medication beads, which are commonly used as a medication delivery system.  To meet the needs of those living in underprivileged areas, our project team conceptualized and reviewed a series of designs for the dispenser.  Our most current and promising design utilizes a cylindrical storage chamber with molded ridges to allow for custom dosing.





























