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Saturday Event Schedule  

Saturday    03/29/08  

  

8:30 AM - 9:30 AM       Registration Starts at Student Union 3rd Floor 

 Setup Car and Poster and Find Schedule 

 Students Meet with The Goodyear Tire and Rubber Company / Coffee and Bagels 

  

9:30 AM - 12:30 PM      Workshops and Car & Paper Judgment 

  

9:45 - 10:30   
        Car Judge Section 1   |  Paper Judge Set 1   |  Ethics Workshop    |  Polymer Workshop 

10:45 - 11:30 
      Car Judge Section 2   |  Paper Judge Set 2   |  Polymer Workshop   |   Goodyear Tire 

11:45 - 12:30 
      Car Judge Section 3   |  Paper Judge Set 3   |  Ethics Workshop      |   Goodyear Tire 

  

12:30 PM ï 1:30 PM      Lunch - Student Union Ball Rooms B-E 

    

1:30 ï 2:00      Race Preparation (teams move to Memorial Hall) 

       - 1:30      Hydrogen Becomes available for teams requiring an H2 supply 
    

1:30PM  ï 5:00 PM       Chemical Engineering Car Team Competition 

 2:00 - 3:00    Hour 1 for Race Teams to Prepare 

         - 3:00    Distance and weight announced 

 3:00 - 4:00    Hour 2 for Race Teams to Prepare 
 4:00 - 5:00   Race  (Location:  Memorial Hall)  

 

5:00 PM ï 6:00 PM        Free Time  

 

6:15 PM - 9:00 PM         Dinner ï Student Union Ball Room A 

 6:15 - 6:45     Ballroom A is open, Guests arrive and are seated 

 6:45 - 7:30     Dinner is Served 

      7:30 - 9:00     Speakers and Awards 
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Universities Represented at  

The 2008 North Central Regional  

AICHE Student Conference  

March 29, 2008 -  The University of Akron  

Case Western Reserve University  

Illinois Institute of Technology  

Miami University  

Michigan Technological University  

Ohio State University  

Ohio University  

Purdue University  

University of Akron  

University of Cincinnati  

University of Dayton  

University of Illinois, Urbana  

University of Michigan, Ann Arbor  

University of Minnesota, Minn (Gopher 1.4 & 2.1)  

University of Wisconsin, Madison  

Wayne State University  

Youngstown State University  
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Car Contestant Description  

University of Dayton 

Voltaôs Flyer 

The Voltaôs Flyer is primarily constructed of plexiglass and is equipped with an 

RC motor.  The chemical power source is a voltaic pile consisting of stacked  

copper, zinc, and filter paper soaked in acid or brine (vinegar, lemon juice, or 

NaCl solution), which increases the conductivity and produces an electrical  

current.  This car is calibrated to stop by utilizing an iodine clock reaction: 

 

H2O2(aq) + 3 I-(aq) + 2 H+ Ÿ I3
- + 2 H2O 

I3
-
(aq) + 2 S2O32

-
(aq) Ÿ 3 I

-
(aq) + S4O62

-
(aq) 

 

The concentration of the solutions for the iodine clock reaction determines the 

length of time the reaction takes to turn a dark blackish-purple color; at which 

point the signal is no longer transmitted to a photosensor, cutting the electrical 

circuit and causing the car to stop. 

The University of Akron 

The Copper Chopper ll 

The University of Akronôs newest Chem-E-Car is a small motorcycle-like  

vehicle powered by dry cell batteries.  In an effort to break away from the  

standard four-wheel flat-base, a miniature motorcycle structure has been  

optimized for both speed and stability. Designed on a hollow copper tube frame, 

fiberglass accents and plastic storage containers make this an ideal competitor for 

a model-car race.  The all-electric drive system utilizes a series of gears and belts 

to smoothly propel the tiny racer towards any finish line. The dry cell batteries 

are a simple construct using zinc, carbon, and ammonium chloride and manga-

nese dioxide paste. Contained in the housing will be a photoelectric stopping 

mechanism. The stopping mechanism operates using a Landolt reaction. 

 3 

Sponsors  

The University of Akron  

College of Engineering  

&  

Department of Student Life  

(Partners in Programming)  

The Goodyear Tire and Rubber Company  

The American Institute of  

Chemical Engineers  

(AIChE)  



 4 

Workshop Overview  

ñWho gets fired -  An Ethics Debateò  

 

 

 

 

ñPolymers that can save your lifeò  

 

 

 

 

 

ñWhat Is A Tire?ò  

 -  The making of a tire at Goodyear   

Times:  9:45 -  10:30   &   11:45 -  12:30  

Presenter:  Dr. Helen Qammar  

Times:  9:45 -  10:30   &   10:45 -  11:30  

Presenter:  Dr. Thomas Gurley  

Times:  10:45 -  11:30   &   11:45 -  12:30  

Presenter:  Jonathan Puch  
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Car Contestant Description  

The Ohio State University 

Buckeye Methanol Machine 

The Buckeye Methanol Machine car is powered by a methanol fuel cell.  The fuel 

cell contains a 3% by volume methanol/water mixture kept in contact with a 

membrane electrode assembly containing a PEM membrane, catalyst layers, and 

gas diffusion layers that is open to air on the other side.  3 of these cells rest on 

top of the polycarbonate chassis.  The fuel cells put out ~1.5 V to a small motor 

to drive the car.  In order to stop the car, this circuit is cut when the bumpswitch 

in the stopping mechanism is hit and triggers a small relay.  At the beginning of a 

trial, 3 tablets of TUMS are added to a bottle of 0.5 N sulfuric acid, which react 

to form carbon dioxide.  The gas built up above the TUMS/acid mixture forces 

air into a connected second bottle, which in turn forces water in that bottle to a 

third bottle that is open to air.  When the water is displaced into the third bottle 

and continues to rise, it eventually triggers the bumpswitch and stops the car. 

University of Wisconsin-Madison 

The Badger Battery Car 

The Badger Battery Car is powered by the electro-chemical reaction of lead and 

lead oxide in a sulfuric acid electrolyte solution (a lead-acid battery).  The battery 

construction is similar to absorbed glass mat designs, placing a layer of glass mat 

containing electrolyte between anodes and cathodes.  A series of lead-lead oxide 

cells will produce a potential of approximately 6-9 volts to power a DC motor.  

Travel time will be controlled by the reaction of aluminum metal in an acid 

which will break the circuit as it reaches completion. 
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Car Contestant Description  

Purdue University 

Boilermaker Extra-Extra Special 2 

Reaction: Aluminum air battery comprised of aluminum foil, salt solution,  

activated carbon, copper electrodes 

Stopping Mechanism: Hydrochloric acid dissolving magnesium wire 

Car: Balsa wood, DC motor 

University of Minnesota 

Gopher 5.0 

Gopher 5.0 is powered by a reaction between acetic acid and sodium bicarbonate, 

which creates pressure in a reaction vessel.  A disengaging chamber is used to 

capture any liquid in the vapor phase before it can reach the regulator.  The  

pressure is regulated and then used to power pistons.  These pistons turn the 

wheels that move the car. 

Michigan Technological University 

MTU Chem-E Car 

The MTU Chem-E Car is powered by a zinc-copper gravity cell.  The car uses 

electrical power from the battery to power electric motors to move the car.  The 

stopping mechanism is 5 strips of magnesium dissolving in hydrochloric acid.  

Once 3 of the 5 strips have been dissolved, the car will be stopped.  Run duration  

is determined by the molarity of the hydrochloric acid. 
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Chem - E- Car Poster Contest Schedule  

09:45 - 10:00 University of Michigan 

10:00 - 10:15 Ohio University 

10:15 - 10:30 Purdue University 

10:30 - 10:45 ð 

10:45 - 11:00 University of Minnesota 

11:00 - 11:15 The Ohio State University 

11:15 - 11:30 Michigan Technological University 

11:30 - 11:45 ð 

11:45 - 12:00 University of Dayton 

12:00 - 12:15 University of Madison Wisconsin 

12:15 - 12:30 The University of Akron 

Chem - E- Car Safety Inspection Schedule  

09:45 - 10:00 Ohio University  

10:00 - 10:15 Purdue University  

10:15 - 10:30 University of Michigan 

10:30 - 10:45 ð   

10:45 - 11:00 Michigan Technological University  

11:00 - 11:15 University of Minnesota 

11:15 - 11:30 The Ohio State University 

11:30 - 11:45 ð  

11:45 - 12:00 University of Madison-Wisconsin 

12:00 - 12:15 The University of Akron 

12:15 - 12:30 University of Dayton 

Judges: Dr. Dan Crowl and Dr. Richard Elliott  

Judges: Dr. Robert Ofoli and Jeremy Mircale  
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Paper Contest Schedule  

09:30 - 09:50 Craig Buckely 

  The Ohio State University 

 

09:55 - 10:15 Jacob Kohl 

  The University of Akron 

 

10:20 - 10:40 Katie Vermeersch 

  The Ohio State University 

 

10:45 - 11:05 Brandon Pyle 

  Case Western Reserve University 

 

11:10 - 11:30 Maureen Cheung,  

  The University of Akron & Summa Health Systems 

 

11:45 - 12:05 Jessica Schreiber 

  Case Western Reserve University 

 

12:10 - 12:30 Jean Wheasler 

  The Ohio State University 

Judges: Dr. Daniel Jones, Bret Marts, John Zuppo  
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Chem - E- Car Descriptions  

University of Michigan 
Wolverine 

The Wolverine will be powered by a hydrogen fuel cell which utilized  

compressed hydrogen gas as fuel to combine with air in from the atmosphere.  

Power generated by the hydrogen fuel cell will then be transferred to an electrical 

motor which will turn the wheels.  The circuit connecting the fuel cell and the 

motor is designed with a small piece of magnesium wire completing the circuit.  

The magnesium strip (4ôô) is placed into a diluted hydrochloric acid (HCl)  

solution (max. concentration used will be 2.0 M).  As the HCl corrodes away the 

magnesium strip, the circuit is cut and the motor stops.  This setup is used as the 

stopping mechanism for the car.  The fuel cell system will consist of the tank 

with indicating pressure gauge, emergency release valve, pressure regulator and 

fuel cell.  All systems will be tested for safety and all rules will be followed.   

Estimated total cost of the car will be $1200. 

Ohio University 
Ammonia Car 

The Ohio University Ammonia Car has clear wheels and a clear base. On the 

base there is a water box, two fuel cells, electric motor, and a ammonia  

electrolyzer. The carôs primary fuel is ammonia. This ammonia goes through 

the electrolyzer to produce nitrogen and hydrogen. Hydrogen, obtained from 

the ammonia, is used as fuel in the twin fuel cells to create electricity to power 

our electric motor to move the car.  
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we will study the differential effects of fluid flow (provided through a syringe pump) and 

bulk tissue mechanics (which can be altered by changing the hydrogelôs stiffness), on 

tumor cell migration. Although fluid flow within the brain is believed to increase the rate 

of migration (1), it is unclear whether this or cell mechanics plays a great role. Develop-

ment of a tissue mimetic, such as that described here, will provide new insight into this 

problem. 
 
References: 

1. T. Aoki, N. Hashimoto, M. Matsutani, Expert Opin Pharmacother 8, 3133 (Dec, 2007). 
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Paper Contestant Overview  

Using Functionalized Gold Nanoparticles to Promote Cell Adhesion in Agarose

 Presented by: Craig Buckley, The Ohio State University 

 

 

Culture condition study for optimizing lipid accumulation of Ochromonas Danica 

preying on E. Coli 

 Presented by: Jacob Kohl, The University of Akron 

 

 

Gold Nanoparticle Based Protease-Detecting Biosensors 

 Presented by: Katie Vermeersch, The Ohio State University 

 

 

Effects of humidity and temperature on fuel cell membrane performance 

 Presented by: Brandon Pyle, Case Western Reserve University 

 

 

Development of a Swine Model for the Evaluation of Novel Compounds in the  

Prevention of Pelvic Adhesions 

 Presented by: Maureen Cheung, The University of Akron &  

   Summa Health Systems 

 

 

Modifying methods of reducing diazonium cations for electrochemical modification 

of diamond surfaces 

 Presented by: Jessica Schreiber, Case Western Reserve University 

 

 

Development of a Neural Tissue Mimetic via Encapsulation of PC-12 Cells in  

Agarose Gel 

 Presented by: Jean Wheasler, The Ohio State University 
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Car Design Contestant Overview  

University of Michigan 
Wolverine 

 

Ohio University 
Ammonia Car 

 

Purdue University 
Boilermaker Extra-Extra Special 2 

 

University of Minnesota 
Gopher 5.0 

 

The Ohio State University 
Buckeye Methanol Machine 

 

Michigan Technological University 
MTU Chem-E Car 

 

University of Dayton 
Voltaôs Flyer 

 

University of Wisconsin-Madison 
The Badger Battery Car 

 

The University of Akron 

The Copper Chopper II 
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Paper Contestant Abstracts  

Development of a Neural Tissue Mimetic via Encapsulation of PC-12 Cells in  

Agarose Gel 

 

Jean Wheasler1, John Larison1, Dr. Jessica Winter1,2 
1Department of Chemical and Biomolecular Engineering, The Ohio State University, Columbus, OH, 43210 

2Department of Biomedical Engineering, The Ohio State University, Columbus, OH, 43210 

 

Neural prosthetic devices are used in the treatment of patients with neurodegenerative 

diseases or nerve tissue damage.  Some of their applications include surgical treatment 

of Parkinsonôs disease and the restoration of sight to individuals with certain types of 

retinal blindness.  Our group is developing methods to improve the biocompatibility of 

such devices. However, to determine whether we have successfully improved biocom-

patibility, we must be able to establish the response of neural tissue to the electrode. 

Currently, this is performed primarily through in vivo testing, which is expensive and 

time consuming. The development of an in vitro mimetic for neural tissue (e.g., brain, 

eye) would greatly enhance our ability to rapidly characterize new biomaterials.  An in 

vitro model is preferable to the use of animal tissue due to the ease and economic feasi-

bility associated with implementation of the simulation. However, development has 

been challenging because the 3D electrode geometries used in neural prosthetic arrays 

are not compatible with traditional 2D cell culture. Here we describe our first steps 

toward the creation of a 3D simulated neural tissue mimetic that could be used for in 

vitro characterization of neural response to engineered biomaterials. 

  

The simulated tissue consists of nerve cells encapsulated within a hydrogel, such that 

the gel supports a three-dimensional culture of the cells.  This creates a more accurate 

approximation of actual tissue, and is physically more useful than standard 2D cell  

culture for testing the effects of electrode insertion. We have established an effective 

method for encapsulating PC-12 cells in hydrogels.  Cells have been observed in  

multiple focal planes within the gel when viewed on a microscope, which indicates the 

successful formation of a three-dimensional culture. The focus of our current research 

is to determine the extent of cell survival following the encapsulation procedure.  We 

are using the LIVE/DEAD Viability/Cytotoxicity Kit (Invitrogen), which includes two 

dyes: calcein AM and ethidium homodimer (EthD-1).  Calcein AM is converted by 

esterase within the cell to calcein, a green fluorescent dye that is retained by live cells.  

EthD-1, a red fluorescent dye, penetrates only the damaged cell membranes of dead 

cells, and binds to nucleic acids, amplifying its fluorescence. Thus, in a sample of cells 

treated with both dyes and exposed to ultraviolet light, the dead cells will fluoresce red 

and the live cells will fluoresce green.  A cell that does not fluoresce in either color is 

dying ï i.e., the fact that it does not fluoresce green indicates that it is not properly 

functioning as a live cell, but because it is not penetrated by the red dye, it must not be 

dead.  In our initial studies using only the EB stain, we have seen very few dead cells. 

We are currently evaluating living cells using the Calcein AM dye. 

 

Once we show that the cells survive encapsulation, we will examine the response of the 

cells in the 3D culture to insertion of an electrode. In particular, we will characterize 

cell survival and morphology following electrode insertion. In a separate project, we 

also hope to apply this procedure to studying the migration of tumor cells.  Specifically, 
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Paper Contestant Abstracts  

Modifying methods of reducing diazonium cations for electrochemical 

 modification of diamond surfaces  

 

Jessica Schreiber, Department of Chemical Engineering 

Case Western Reserve University, Cleveland, OH 44106 

 

Methods of electrochemically modifying diamond coated tungsten wire were 

compared using X-ray photoelectron spectroscopy. Several variables were 

tested including the effect of using two different methods of attaching 

a functional group to the electrode, modifying the concentration, 

varying methods of deaeration, and altering time of hydrogen evolution. 

The in-situ method does not require the actual synthesis of diazonium 

salt like the classical method does and still achieves an attachment. 

However, the classical method proved to yield a higher percentage of 

surface coverage. Altering concentrations of the in-situ method did 

nothing to improve coverage. An attempt was made to eliminate oxygen 

from solution for improved sensitivity. Prior to XPS, sonication was 

shown to add oxygen by physiadsorption. Tests altering deaeration 

techniques showed that ideal conditions: 30 minute deaeration time of 

the whole solution and less than 15 minute transport time with container 

covered yielded the smallest oxygen reduction peak on a scan of a platinum 

electrode. The time of hydrogen evolution was thought to contribute to 

oxygen on the surface as well, this is currently being investigated.  
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Paper Contestant Abstracts  

Using Functionalized Gold Nanoparticles to Promote Cell Adhesion in Agarose 

Craig Buckley1, J.T. Westerfield1, Mike Boehm1, Kurt W. Koelling1,  

and Jessica O. Winter1,2 

1Department of Chemical and Biomolecular Engineering, the Ohio State University, Columbus, OH, 43210 
2Department of Biomedical Engineering, the Ohio State University, Columbus, OH, 43210 

 

Tissue engineering, the creation of replacement tissue using a combination of 

natural and synthetic components, requires the ability to manipulate the local 

chemical environment. Several labs are working in this direction by focusing 

on developing polymeric biomaterials for replacing a whole range of tissues, 

including skin, cartilage, nerves, and blood vessels. However, most of these 

technologies have fallen short on their own. Additions such as cell adhesion 

molecules are required to compensate and properly arrange and sustain the tis-

sue. Unfortunately, many popular polymeric biomaterials, such as PEG, aga-

rose, and poly(Urethane), are not easily chemically modified. Our research is 

focused on alternative, non-synthetic methods of chemical modification to im-

part a desired biological function to polymeric biomaterials. 

As an example, our laboratory is interested in neural biomaterials. Hydrogels, 

which consist of cross-linked hydrophilic polymers that form a porous, sponge-

like network, are frequently used to mimic neural tissue as they closely match 

the native tissueôs mechanical properties, thus providing a more natural inter-

face. However, as synthesized, they only weakly support cell growth. In this 

case, cell adhesion molecules are added to improve the cell-material interface. 

For example, agarose hydrogels, which closely match brain mechanical proper-

ties, have been chemically modified by reaction of an activated polymer fol-

lowed by photo-activated cross-linking1 or by activating dangling functional 

groups off of the polymer backbone of the gel2. However, these methods and 

others like them tend to be chemically difficult, time consuming, and yield only 

about a 5% modification with the chosen biomolecule. 

Here we present a new technique for modification, using gold nanoparticles as 

attachment points for cell adhesion peptides within an agarose matrix to create 

a brain tissue mimetic. The nanoparticles are trapped in the porous network of 

the gel, essentially serving as anchors for their attached particles. Gold 

nanoparticles also bind thiol terminated molecules with high affinity, and many 

biological molecules contain thiol groups or can be synthesized to contain them 

(i.e., addition of cysteine amino acid). We are currently modifying gold 

nanoparticles with cell adhesion peptides (e.g., CGGGRGDS) attached through 

this thiol linkage. These particles are then entrained in agarose hydrogels,  

creating an environment that can support neural cell growth. 

The methods we are studying are easy and flexible as they can be applied to 

different types of gels and polymers with different pore sizes just by changing 

the size of nanoparticle rather than adapting to a new chemistry. We have syn-

thesized gold nanoparticles in several different size ranges and also in different 

shapes, which may be potentially used to test the effect of shape on cell interac-
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tions. We have successfully entrained these nanoparticles in agarose hydrogels 

and demonstrated that the bulk of particles remain in the gel for a substantial 

length of time. Our method also has the advantage of not affecting the gelôs 

chemical structure, so changes in mechanical properties are minimized, which we 

have also demonstrated. This is important because the gel must mechanically 

match the natural environment of the cells in order to be an effective substitute. 

The gold conjugation chemistry is also relatively simple because of the thiol link-

age. We have previously shown that we can conjugate a peptide (CGGGRGDSGGGC) to 

gold nanoparticles through the thiols on the terminal cysteines, and the chemistry 

is similar to study the attachment of a fragment (CDPGYIGSR) of the cell-

adhesion peptide laminin. Figure 1 includes a diagram of a general functionalized 

gold nanoparticle as well as a modified and unmodified agarose gel. 

We are currently quantifying the extent of peptide attachment to the gold 

nanoparticles in agarose, and hope to soon begin performing cell studies. The  

effect of this peptide on cell growth and adhesion will be studied first, followed 

by the influence of ligand density and spacing. 

The composite gel described here offers many advantages over the previous 

methods of polymeric bioconjugation. The chemistry is simple and robust, the 

gelôs polymeric backbone and mechanical properties are preserved, and the modi-

fication technique can be applied to a wide range of biomaterials. Because of this 

flexibility, this technology is not limited to a single component or tissue type, but 

can instead be applied to all areas of tissue engineering. 

 

 

 

 

 

 

 
 
References: 

 

Mann, B., Gobin, A., Tsai, A., Schmedlen, R., West, J. (2001). Smooth muscle cell growth in photopolymerized 
hydrogels with cell adhesive and proteolytically degradable domains: synthetic ECM analogs for tissue 

engineering. Biomaterials, 22(22), 3045-3051. 

Bellamkonda, R., Ranieri, J.P., Aebischer, P. (1995). Laminin oligopeptide derivatized agarose gels allow 3-
dimensional neurite extension in-vitro. Journal of Neuroscience Research, 41(4), 501-509. 

Figure 1:  

Left ï unmodified gel    Right ï 90 nm gold nanoparticles in gel  

1.5% Seaprep 

Agarose gel 
ñNanoparts 90 nmò

in 1.5% Seaprep

1.5% Seaprep 

Agarose gel 
ñNanoparts 90 nmò

in 1.5% Seaprep
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Paper Contestant Abstracts  

Development of a Swine Model for the Evaluation of Novel Compounds in the 

Prevention of Pelvic Adhesions 

Maureen Cheung,  
Department of Chemical and Biomolecular Engineering, The University of Akron, Akron, OH 44325-3906 

& Summa Health Systems 

 
Introduction:  Adhesions following surgery represent a significant problem often 

resulting in pain, disability, and additional surgeries.  There are compounds  

available for the prevention of post-operative adhesions, but their effectiveness is  

difficult to assess.  The assessment of methods and compounds for the prevention of 

postoperative pelvic adhesions is hampered by the lack of a quantifiable adhesion 

measurement technique.  Currently accepted models of adhesion comparison are 

limited to qualitative methods with much potential bias and little comparability. 

 

Objective:  The purpose of this study was to develop a standard injury technique 

and quantitative assessment method to evaluate adhesion prevention by novel  

compounds. 

 

Development: The primary focus of this research was the creation of an adhesion 

complex that was suitable to quantitative testing using the Material Testing System 

(MTS) and histological assessment.  This led to several improvements on the initial 

idea that included improved stabilization technique, testing area, and injury  

precision. 

 

Methods: A technique was developed to generate consistent and significant adhe-

sions in a swine model that are suitable for quantitative assessment using a Material 

Testing System (MTS) machine platform. In this method, the uterine horns are  

cannulated and then attached to the pelvic sidewall using loose silk sutures. The un-

derlying sidewall and adjacent uterine serosa are injured with electrocautery. 

Following a two week survival the entire complex of uterine horn and sidewall are 

excised en bloc and prepared for MTS testing. 

 

Result: The MTS measures force by displacement, generating a quantitative assess-

ment of adhesion strength, which can be analyzed and interpreted, while the  

histology confirmed that adhesion was present and being quantified as well as pro-

viding a comprehensive description of the vascularity, density, collagen content, and 

organization of the adhesion.  This model is unique and advantageous in its ability to 

quantitatively assess the strength of the adhesion complex. Our assessments showed 

that previous visual grading methods were neither consistent nor accurate. 

 

Discussion: This technique represents a novel quantitative method for adhesion as-

sessment in an animal model.  Our model minimizes the potential for bias by using 

quantitative testing and histological assessment. This method of assessing adhesion 

strength can now be used to test current industry standard barriers and newly devel-

oped novel compounds for adhesion prevention. 


