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VISUALLY ENGAGING IMAGES WITH FLUID DYNAMICS 
 
 
 
 
 
 

Said Shakerin 
Mechanical Engineering 

INTRODUCTION  
 
Fluid dynamics is a branch of physics that studies properties of fluids (liquids and gases) and how fluids interact with objects 
that they flow though or around.  It has numerous applications in many diverse fields such as engineering and medicine to 
name just two.  To study fluid dynamics, researchers often make use of flow visualization techniques, whereby a fluid flow is 
made visible to better understand it.  Sometimes, flow visualization can be carried out in one’s kitchen sink, requiring only 
simple supplies.   
 
PURPOSE 
 
Here, three such activities are presented that can be used to demonstrate fluid phenomena and also to create aesthetically 
pleasing images (sample images shown).    
 
METHODS 
 
The first is a flow visualization device made of a sealed acrylic enclosure that contains dyed glycerin and air. When the 
enclosure is turned upside down, the heavier glycerin flows down and air bubbles flow up, demonstrating fluid instability.  The 
second is a flow visualization process, which requires oobleck (mixture of corn starch and water) and food color. Drops of 
food color deposited on oobleck produce interaction between the two liquids of significantly different properties, 
demonstrating the effect of surface tension and the phenomenon of diffusion.  The third is another flow visualization process 
in which patterns are created by depositing drops of paint on a surface and letting them run to desired locations by holding the 
surface at an angle.  If repeated, this simple process generates complex patterns.     
 
RESULTS 
The three activities will be exhibited during Research Day, complemented with hands on opportunity.  Also, handouts will be 
available to allow participants to replicate the activities at their own kitchen sinks.   

 
SIGNIFICANCE 
These readily available and inexpensive activities demonstrate scientific phenomena, create engaging images, and can be used 
as a vehicle for informal science education and public outreach. 
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TRI-MALLEOLAR FRACTURE IN A FEMALE COLLEGIATE 

SOCCER PLAYER: A CASE REPORT 

 
 
 
 
 
 

Regacho, T*, Ludwig, C. 
Health, Exercise, and Sport Sciences 

 

INTRODUCTION 

A 20 year old collegiate female soccer student-athlete received a direct contact from an opponent to her lower right leg. After 

the direct contact the player stepped down onto her right leg and immediately fell to the ground. After initial evaluation, the 

right ankle was immobilized and EMS was activated. The student-athlete was taken to the hospital where diagnostic imaging 

was performed and it was found that she had a right tri-malleolar fracture and an ankle dislocation with no associated soft 

tissue damage.  

Differential Diagnosis: lower leg fracture, ankle dislocation.   

 

TREATMENT 

 The student-athlete underwent an open reduction internal fixation surgery after diagnostic imaging was performed. A fixation 

device was used on the fibula, and screws were placed in the fibula and tibia to hold the bones in place. Postoperatively, the 

patient participated in a rehabilitation program concurrently in a Physical Therapy Clinic and an Athletic Training Facility.  

Subjectively, the student-athlete was able to resume sport specific activity after seven months, however she received medical 

clearance for full return to play at ten months.   

 

UNIQUENESS 

Tri-malleolar fractures have the lowest incidence rates when compared to other ankle fractures. Rehabilitation of such an 

injury is not commonly seen and by having a strong inter professional relationship and patient compliance throughout 

treatment and rehabilitation greatly aids in the return to play process.  

 

CONCLUSIONS 

While the occurrence of tri-malleolar fractures occur infrequently in athletics, proper treatment and rehabilitation can lead to a 

quicker and successful return to play. The positive outcome was due to the continued communication and engagement of all 

associated practitioners (i.e., AT, PT, MD, etc.) together with the student athlete. Her compliance to treatments, rehabilitation, 

and sport-specific training also greatly impacted her ability to return back to the high level of athletic participation in Division-

I athletics.  
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TIGERS STEP UP! TO CREATE A CAMPUS OF ACTIVE 

BYSTANDERS 

 
 
 
 
 
 

 Katrina Ziegenhirt 
Student Conduct & Community Standards 

INTRODUCTION 

Sexual assaults on college campuses in the U.S. continue to receive a lot of attention in the media, from educators, and from 

policy makers.  When students feel safe on campus they're more likely to engage in behaviors associated with positive 

educational outcomes, including attending class regularly, being involved in campus life, and achieving their educational goals.  

Most sexual assaults on a college campus occur between people who know each other and when alcohol is involved.  Students 

may be aware of a potential or in-progress sexual assault, but may also be reluctant to intervene to stop it.  Reasons for for not 

intervening include fear of being rejected by peers, of retribution and retaliation, and fear that they have misjudged the 

situation.  Helping students better understand bystander behavior and its consequences, warning signs of a problem, and 

concrete strategies for action can help overcome some of the fears associated with intervening. 

PURPOSE 

The purpose of this project was to assess the effectiveness of the Tigers Step Up! bystander intervention training program at 

University of the Pacific. 

METHODS  

Tigers Step Up! (bystander intervention training) sessions were held with various student groups at Pacific.  Pre-tests were 

administered immediately prior to the educational intervention; post-tests were administered immediately following the 

intervention.  These tests were designed to identify changes in reported self-efficacy, knowledge related to bystander 

intervention, and ability to apply skills learned.  Over 300 undergraduates at the university participated.  The pre-test was 

comprised of 19 questions; the post-test had 24 questions, which included additional items related to a case study.  Questions 

on the tests were open-ended and yielded qualitative data. The data were analyzed and coded for emerging themes.  A follow 

up survey was distributed via email to participants in the semester following the initial intervention. 

RESULTS  

As evidenced in the post-test responses, students were able to successfully apply knowledge from the intervention (training) to 

the case presented.  Results from the follow up survey indicate that when students faced a potentially difficult, real-life 

situation they had the knowledge and skills to intervene successfully; additionally students indicated that the training was 

valuable and should be offered again to other students. 

SIGNIFICANCE  
Bystander intervention has been recognized as one of the most effective methods to combat sexual assault and other harmful 

behaviors on college campuses.  At the same time, students are reluctant to intervene due to social pressures and fear of 

retribution.  Helping students develop strategies to intervene in a problematic situation increases their confidence and 

willingness to step iip, which can lead to subsequent reductions in harmful behaviors. 
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THE USE OF MUSIC WITH ADULTS TO IMPROVE MEMORY 

RECALL WHEN LEARNING HEBREW 

 
 
 
 
 
 

Maya Zebley MT-BC 
Music Therapy 

INTRODUCTION 

Music has the ability to engage and motivate learning. Music, as a supplement approach to learning will reinforce strategies 

aiming to learning a new language. 

PURPOSE 

This study examines the effectiveness of folk Israeli melodies as a mnemonic device for non-Hebrew speakers to recall 

common Hebrew expressions. 

METHODS  

Participants included 10 culturally diverse, healthy adults ages 18.0 to 52.0 years. They were randomly assigned to either 

control (n = 5) or experimental (n = 5) group. The procedure is consisted of a pre-test followed by singing ten Hebrew 

expressions and a posttest. Control group was assigned to the same procedure as the experimental group but without the use 

of music. 

RESULTS  

Results from t- tests indicated that the experimental group improved significantly from pre- to post- test on all ten Hebrew 

expressions (p <.05). 

SIGNIFICANCE  
The statistical analysis of the present study indicates that the use of music as a mnemonic device can enhance memory. 
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THE MUSIC ATTENTIVENESS SCREENING ASSESSMENT, 

REVISED (MASA-R): A STUDY OF TECHNICAL ADEQUACY 

 
 
 
 
 
 

Eric G. Waldon, Ph.D., MT-BC Emily Messick Lydia Weeden Alexander Lesser 
Conservatory of Music - Music Therapy 

INTRODUCTION 

Recent evidence suggests that attention is an important consideration when designing distraction-based interventions for 

children undergoing invasive medical procedures.  Therefore, it would seem important for music therapists to assess the extent 

to which children can attend to musical stimuli when designing procedural support interventions.  Recently, Waldon and 

Broadhurst (2014) evaluated the technical adequacy of the Music Attentiveness Screening Assessment (MASA; Wolfe & 

Waldon, 2009).  They found that MASA measured, in part, the construct of auditory attention; however, they recommended 

several administrative revisions before using the tool in the clinical setting. 

 

PURPOSE  

The purpose of this study was to examine the technical adequacy of a revised version of MASA (MASA-R) by addressing the 

following research questions: (a) To what extent does MASA-R measure the construct of auditory attention? (b) To what 

extent do MASA-R scores evidence test-retest reliability? and (c) What is the interobserver reliability of MASA-R when 

administered by independent examiners? Further analysis involved exploring performance differences by age group, gender, 

familiarity (with the musical selection), or liking/disliking (of the musical selection). 

 

METHODS  

Informed by the results of the previous study, both administrative and scoring changes were applied to the original measure.  

In the previous study, it was noted that the response mode between MASA and the comparator instrument (auditory attention 

[AA]) differed significantly, thereby confounding estimates of attention.  In the revised tool, examinees were directed to “point 

to” as opposed to “place/hold aloft” visual stimuli in response to musical cues.  Secondly, as the inherent structure of music 

anticipates targeted musical events (e.g., a repeating melody line or cadence), the definition of a correct response on MASA-R 

was expanded to include any “pointing response” occurring immediately before the designated musical cue.  This non-clinical 

sample consisted of 33 children (19 female) ages 5 to 9 years (M = 7.25 years, SD = 1.17 years).  In accordance with the 

investigators’ Institutional Review Board’s guidelines, study recruitment involved approaching parents or an organization’s 

intermediary (e.g., school administrator) to inform them about the study. After parents or guardians agreed to allow 

participation, signed consent and assent forms were obtained and data collection began.  During testing, participants were 

seated at a table in a quiet area and administered both MASA-R items and the AA comparator test.  Using a random number 

generator, the investigators counterbalanced the sequence of administration to account for order effects.  All participants were 

assessed two weeks later (M = 13.58 days, SD = 1 day).  A systematically drawn sub sample (n = 26) was also subjected to 

interobserver analysis. 

 

RESULTS  

Preliminary analysis of this ongoing study indicates that a statistically significant proportion of score variance is shared by 

MASA-R and AA, R2 = .30, F(2, 30) = 6.41, p = .005.  Zero-order correlations suggested that Item I shares a significant 

proportion of variance with AA (r2 = .36, p = .001) while Item II does not (r2 = .06, p = .08). Test-retest reliability using 

Pearson’s product-moment correlation fell into the moderate range for both MASA-R items (Item I, r = .58; Item II, r = .59). 

Interobserver agreement was acceptable for both items (Item I, ICC = .90; Item II, ICC = .85).  Analyses of performance by 

age group, gender, familiarity, and like/dislike yielded no statistically significant results. 
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SIGNIFICANCE  

Estimates of MASA-R’s construct validity and interobserver agreement appear improved over its predecessor (MASA).  

However, test-retest reliability estimates did not meet those evidenced in the previous study.  One explanation may be the 

presence of practice effects because the majority of examinees evidenced an improved performance on the second 

administration.  Further study, including the administration of MASA-R to a clinical sample, are needed before adoption of 

this tool in the pediatric setting.  
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THE IMPACT OF DIFFERENCE COLLEGE SCIENCE 

COURSES ON STUDENTS' ATTITUDE TOWARDS SCIENCE 

 
 
 
 
 
 
 

Helene Flohic 
Physics 

INTRODUCTION 

It is in the interest of the society, and the responsibility of educators, to improve students’ attitude towards science. Many 

instructors assume that the students will acquire positive attitude towards science as they learn more about it. Research 

however shows that instructors often struggle to change students’ attitude and beliefs. 

PURPOSE 

Does a science and society seminar have a more positive impact on students’ attitude towards science than introductory 

science courses? 

METHODS  

We administered a science attitude inventory survey to students enrolled in an introductory astronomy course, a PACS 1 

seminar focusing on the relation between science and society, and a standard PACS 1 seminar as control. 

RESULTS  

We find that the science and society seminar had a more positive influence on students' attitude towards science than an 

introductory astronomy course. The students enrolled in the astronomy course actually suffered a significantly loss in their 

belief that the general public can understand science. 

SIGNIFICANCE  
Science instructor might want to reevaluate their general education curriculum. Teaching more science content actually hurts 

non-science students' opinion of science. Science teaching should be context-based. 
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THE EFFECT OF STEP-WISE VERUS INTERVALLIC 

MELODIES ON NOVEL NARRATIVE RECALL 

 
 
 
 
 
 

Jerwin Monje,  Angela Powell 
Music Therapy 

INTRODUCTION 

Music has long been utilized as a mnemonic device; however, existing evidence on the effectiveness of music and memory 

tends to focus on variables other than the characteristics of the music itself.  To understand what makes music an effective 

mnemonic device, it is important to identify which musical characteristics aid or hinder its effectiveness as a memory tool.  A 

study by Wallace (1994) found that easily learned melodies enhanced the recall of text over all other variables of the music.  

Therefore, the current study will explore the influence of melody on recall. 

PURPOSE 

The purpose of this study is to investigate the effect of stepwise versus intervallic melody as a mnemonic device for recall of 

novel, narrative material. Specific objectives were: (a) To determine whether narrative recall differs for information embedded 

within a melody versus information embedded within rhythm alone; and (b) To determine whether there are differences in 

narrative recall between textual information embedded in a stepwise versus intervallic melody. 

METHODS  

Participants were randomly assigned to one of three conditions using a random number generator. Participants were then 

exposed to a 22-word narrative passage under one of the three presentation conditions: (a) a stepwise melodic method; (b) an 

intervallic melodic method; or (c) a rhythmically spoken method. A recording of the sung or spoken text was presented for 

five learning trials through headphones (with protective, sanitary headphone covers). After the first, third, and fifth trials, 

participants wrote down what they remembered. During an interference trial, participants were exposed to another story (the 

other narrative not learned) and were directed to write down all that was remembered after the first, third, and fifth trials.  

Following the distraction trials, participants were asked to recall the first story from the initial learning trials. 

RESULTS  

Twenty-seven adults (25 female) ages 18 to 36 years (M = 20.15 years) participated in the current study and preliminary 

analyses are reported here.  Difference in recall scores (i.e., following interference) between the melodic and non-melodic 

conditions was not statistically significant, t(25) = -1.742, p =.094, Cohen’s d = -0.67.  Similarly, there was no significant 

difference in mean recall scores between the two melodic conditions (stepwise versus intervallic), t(10) = .656, p =.527, 

Cohen’s d = 0.41. 

SIGNIFICANCE  
Initial results from this currently ongoing study suggest that melody has no notable impact on the recall of novel narrative 

material.  Furthermore, the influence of melody type (either stepwise or intervallic) did not produce a significant effect with 

regard to recall.  What is not known, however, is the influence of rhythm on recall as the stimuli for all experimental 

conditions (whether melodic or spoken) were presented rhythmically.  Additionally, all stimuli were presented using a female 

vocalist which stands in contrast to other investigations exploring musical mnemonics wherein male vocalists have been 

traditionally used.  Additional limitations (including sample size, stimulus presentation, and other sources of error) will be 

discussed by the researchers. 
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TEMPOROMANDIBULAR DISORDER IN A CASE 

CHARACTERIZED BY UNILATERAL OSTEOARTHRITIS, 

GROWTH DISCREPENCY, AND CHRONIC PAIN 

FOLLOWING ORTHOGNATIC SURGERY 

 
 
 
 
 
 

Taylor Mitchell, Scott Morgan, Sascha Zandevakili, William Carpenter, Andrew Young, 
and Homayon Asadi 

Biomedical Sciences 

INTRODUCTION 

Determine the etiology of a complex TMD case in a 28y.o. caucasian female patient, presenting with a history of abnormal late 

growth, possible trauma, bilateral sagittal split orthognathic surgery, unilateral osteoarthritis, masseter atrophy, and chronic 

pain. 

PURPOSE 

To treatment(s) to relieve the patient from chronic pain associated with the presented conditions as enumerated above. 

METHODS  

Comparatively analyzed panoramic films (patient ages 8, 13, 16, 21, 24, 26), MRIs (age 21, 24), and CBCTs (age 24, 26). 

Reviewed orthognathic surgery notes from a bilateral sagittal split (age 22). Blood tests and neurological exams show no 

significant findings. Conducted clinical consultations with orofacial pain specialists, orthodontists, and anatomists in effort to 

determine etiology and diagnosis. 

RESULTS  

Resorptive changes in the right TMJ became radiographically apparent at age 21; arthritic changes are first evident at age 24 

(six months post-surgically). Patient experiences chronic pain, isolated to the right side, with loci in the preauricular region, 

temple, and mental foramen. Patient reports constant pain of 3-4 on the pain scale, peaking at 7-8 after a long day of speaking 

and functioning. The patient’s initial occlusal contact in centric relation is between teeth #8 and #25. With effort, light 

posterior contact can be forced between #3 and #30. Dentition shows little to no signs of wear. Study models show that the 

teeth have not shifted significantly since surgery, suggesting post-surgical relapse. 

SIGNIFICANCE  
The patient has multifactorial contribution to her condition. Her late growth caused a hyperplastic left ramus and condyle, 

creating a malocclusion that necessitated surgical correction. Orthognathic surgery torques the temporomandibular joint 

(TMJ); this torquing may precipitate or exacerbate an osteoarthritic response. Post-surgical relapse and resorptive TMJ changes 

may both contribute to the patient’s malocclusion. Occluding solely on incisors increases pressure in the TMJ space. This, 

combined with arthritic/osteophytic changes, contributes to the patient’s chronic pain. 
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SHAPE FROM FOCUS IMAGE PROCESSING APPROACH 

BASED 3D MODEL CONSTRUCTION OF MACHINED PART 

 
 
 
 
 
 

Mitchel Wendland, Jiancheng Liu 
Mechanical Engineering 

INTRODUCTION 

Machine vision systems are an important part of any manufacturing process. If a system could be devised that would measure 

machined parts using a camera, it could speed up the production process as well as ensure that parts are machined accurately. 

PURPOSE 

The purpose of this research is to develop a machine vision system using a single camera and a MATLAB contrast based 

image processing software to create a 3D model of a machined part. 

METHODS  

. A camera is positioned at various heights above an object with the use of a CNC machine and several images are taken until 

the whole object has passed through the focal plane of the camera and has been photographed. These images are processed in 

MATLAB with a contrast based algorithm that determines which pixels are in focus. The in focus pixels along with position 

information are used to create a surface plot or 3D model of the object. Dimensions are taken of the model of the part and 

then compared to the actual physical dimensions of the part. 

RESULTS  

In progress 

SIGNIFICANCE  
If successful this could be used as a proof of concept that a machine vision system could be further developed in order to save 

costs and verify part accuracy in the manufacturing world. 
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REPERTOIRE SELECTION AND THE CORE OF MIDDLE 

SCHOOL CONCERT BAND REPERTOIRE 

 
 
 
 
 

Rebecca Fitch 
Conservatory of Music 

 

INTRODUCTION 

Choosing repertoire for middle and high school concert band is one of the most difficult things that band directors face. Some 

even go as far as to say that the repertoire chosen by band directors serves as the curriculum for the music class. New teachers 

are often unprepared for the task of choosing new music and find themselves in “survival mode” when first teaching. If there 

were a core repertoire for middle school band, teachers could refer to that when in need. 

 

PURPOSE  

The purpose of this literature review was to determine if there is a core repertoire of middle school band music. 

 

METHODS 

This research drew information from studies done about core repertoire at the high school and college level. These 

studies addressed the factors that experienced band directors use to pick concert music for their ensembles as well 

as what pieces they consider to be core to the repertoire of of that grade level. A 2001 study was found that asks 

similar questions to educators who teach at the middle school level.  

 

RESULTS 

According to studies conducted in 1989 and 2001there is a core repertoire at the middle school and junior high 

school level. There is significantly more research that has been done at the high school and collegiate levels. 

 

SIGNIFICANCE 
A core middle school band repertoire gives legitimacy to the middle school band as a medium, and classifies it as an 
important group of musicians who should not be overlooked because of their status as "beginner" or inexperience. 
It also gives teachers a standard to which they can compare themselves and their bands to determine if they are 
having their student play music that has been determined to be core to their area of work. 
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PEPTIDE FRAGMENTATION: PROTON VS. METAL AS 

CHARGE CARRIER. 

 
 
 
 
 
 

Jianhua Ren, Ekram Hossain 
Chemistry 

INTRODUCTION 

Collision induced dissociation (CID) is a widely used technique to gain sequence coverage of peptides. The main fragment 

ions in CID of peptide are b-ions and y-ions. It is  attributed to the position of basic side chain group to determine if the b-ion 

or the y-ion will be major fragment. 

PURPOSE 

To find the effect of basic side chain in peptide CID by varying the position of basic side chain in the peptide from N-

terminus through C-terminus. We also aim to  gain insight into the reaction mechanism of the CID fragmentation process by 

using different charge carriers (proton and metal). 

METHODS  

Samples were prepared using 100x diluted 1 mg/ml peptide solution in 50:50 water-methanol solvent. An electrospray 

ionization (ESI) source was used to generate the positive ions in a Varian 320L triple quadrupole LC/MS spectrometer. CID 

was performed in the second quadruple using Ar gas at a pressure of ~1.2 mTorr at a collision energy of ~35 V. For the 

metaled positive ions, a Thermo Finnigan LCQ Duo ion trap LC/MS spectrometer fitted with an ESI source was used. Data 

acquisition and data analysis were done using respective proprietary softwares. 

RESULTS  

Protonated peptides showed more extensive CID fragmentation compared to the metaled peptides. Presence of N-terminal 

basic side chain in protonated peptide induces ammonia and/or water loss from fragmented ions. For metalated peptides, 

metal cations are the charge carrier in both b-ions and y-ions. 

SIGNIFICANCE  
Fragmentation ions indicate basic side chain taking part in CID process. Incorporation of metal in both y-ion and b-ion 

indicates a dynamic metal bound heterodimer as intermediate instead of conventional proton bound heterodimer. 
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OPTIMIZATION OF CATALASE-LOADED LIPOSOMAL 

MAGNESIUM PHOSPHATE NANOPARTICLES FOR 

INTRACELLULAR PROTEIN DELIVERY 

 
 
 
 
 
 

Xin Guo, Prathyusha Naidu, Mallika Vadlamudi, Yunzhou Fang  
Pharmaceutical and Chemical Sciences 

INTRODUCTION 

Protein therapeutics have great potential in treating human disease. Compared to small molecule drugs, proteins as therapeutic 

agents carry the potential advantages of exerting more complicated activities, higher specificity and higher biocompatibility. 

However, clinical use of intracellular proteins is hampered by their physicochemical properties such as large size, excess 

surface charge and relatively unstable structure. Such properties tend to induce their rapid denaturation and/or degradation, 

extensive uptake by the reticuloendothelial system (RES), and/or elimination by renal filtration.  Furthermore, cell membranes 

also impose a formidable barrier for such proteins to cross in order to reach their intracellular target site. Apart from that, 

Proteins that enter cells through endocytosis will be eventually degraded in lysosomes if they do not escape the endosomal 

pathway before reaching lysosomes. Therefore, the development of protein delivery systems, including liposomal and/or 

polymeric nanoparticles would substantially facilitate the use of proteins in clinic. 

 

PURPOSE  

Optimization of cationic lipid-coated magnesium phosphate nanoparticle (LP MgP NP) formulations to reduce the 

nanoparticle size for efficient intracellular protein (catalase) delivery 

 

METHODS  

Magnesium phosphate nanoparticles (MgP NP) were prepared by precipitation of magnesium chloride and diammonium 

hydrogen phosphate micro-emulsions. Magnesium chloride and diammonium hydrogen phosphate micro-emulsions were 

sonicated individually using a probe sonicator (Branson digital sonifier), mixed together, and allowed to react. The resultant 

MgP NP in micro-emulsion was then sonicated and coated with sodium citrate to impart negative surface charge. The 

microemulsion was sonicated again and then mixed with an ethanol suspension of silica gel. The resultant silica gel coated with 

MgP NP was washed with ethanol and then eluted with ethanol/water mixtures. The eluents were evaporated to remove 

ethanol and yielded MgP NP in an aqueous suspension. Cationic liposomes of different compositions (DOTAP/cholesterol = 

1:1, 6:4 and 7:3, mol/mol) were prepared by film hydration coupled with extrusion through membranes of different pore sizes. 

Cationic liposomes were complexed spontaneously with catalase upon mixing and the positively charged liposomecatalase 

complex was mixed with negatively charged MgP NP to yield the final formulation. Particle size was measured using Malvern 

NANO-ZS90 zeta sizer. 

 

RESULTS  

Sonication at amplitude of 30 reduced the size of MgP NP to 345.1 nm (Image 1). Lipid films at 7:3 DOTAP/cholesterol 

molar ratio yielded cationic liposomes of 71.63 nm in diameter after extrusion through 50 nm membrane (Image 2), which 

then yielded liposome-catalase complex of 92.78 nm in diameter. After mixing the smallest MgP NP and the smallest 

liposome-catalase complex, the diameter of the optimized LP MgP NP formulation was reduced drastically to 102.3 nm (PDI 

= 0.173) from our prior preparations (D = 233.4 nm, PDI = 0.135). 

 

SIGNIFICANCE  

Through sonication, extrusion and optimization of lipid composition, we have successfully prepared LP MgP NP formulations 

of reduced size which could facilitate efficient intracellular protein delivery.  
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ONLINE INTERCULTURAL INTENDED BEHAVIOR AND 

ETHNOCENTRISM 

 
 
 
 
 
 

Qingwen Dong, Benjamin Mann, Joshua Harzman, Mostafa Aniss, Scott Ebel, Mingming 
He, Kelly Lootz, Supreet Mann, Alexander Paez, Chad Reed, Joshua Ward 

Communication 

INTRODUCTION 

Increased globalization furthers the platform for ethnocentrism online. Bullying has recently taken center stage as a rampant 

problem – not only between school-aged children but also within various online communities. Cyberbullying among online 

gamers, bloggers, and even Twitter users has become a notorious issue. Recent incidents include Zoe Quinn, a gamer and 

developer who faced a barrage of online bullying. Gamers from all over the world attacked her on various platforms regarding 

her views on an emerging game charity (Kain, 2014). With online communities continually growing and online platforms 

transitioning into everyday lives, understanding ethnocentrism can be a valuable way to address these issues. 

PURPOSE 

This research aims to acquire new insights to understand ethnocentric tendencies in an online international environment. In 

particular, initial data regarding self-reported intended behavior shows promising insight into ethnocentric inclinations; 

prompting a discussion regarding self-reported intended behavior as a possible predictor for ethnocentrism. Predicting these 

tendencies could hold critical implications toward understanding ethnocentric behavior in our ever shrinking, digital world. 

METHODS  

Methods Sample          The study consisted of 202 undergraduate students from a private university on the western coast of 

the United States. Participants ranged in age from 17 to 47, with an average age of 20 years. The sample was comprised of 92 

(46%) male and 109 (54%) female participants; 65 (33%) identified as Caucasian, 77 (39%) identified as Asian American, 21 

(11%) identified as Hispanic American, and 12 (6%) identified as African American. Twenty-four participants (12%) chose 

“Other” to identify their ethnicity. Procedure           A group administration data collection method was employed in the 

study. Three researchers went to seven general education classes to collect the data since these classes tend to be more 

representative of the university’s population. The three page questionnaire contained three different measurements. The 

questionnaire also included a cover letter with an introduction requiring participants to sign consent before participation. 

Researchers expressed their appreciation to all participants after data was collected. Measurement          This study used three 

major indices as key variables. They included ethnocentrism, self-esteem, and intended behavior in an intercultural context. 

Measure one pertained to ethnocentrism and was developed by Neuliep and McCroskey (1997). This measure contained 22 

five-point Likert scale statements such as: “Most other cultures are backward compared to my culture.” “My culture should be 

the role model for other cultures,” and “Other cultures should try to be more like my culture.” Only 15 items were selected for 

the scale and, according to Neuliep and McCroskey, these items have the Cronbach alpha reliability coefficient at .87.          

The second measure pertained to self-esteem and was adapted from Geca`s (1971) semantic differential scale. Respondents 

were asked to rate what they think about themselves on each of the bi-polar adjective pairs. These pairs included: 

powerful/powerless, confident/lack of confidence, strong/weak, wise/foolish, do most things well/do few things well, 

brave/cowardly, honest/dishonest, good/bad, kind/cruel, dependable/undependable, generous/selfish, and 

worthy/worthless. The eleven items were selected for the self-esteem scale with the Cronbach alpha reliability coefficient at 

.90.          Measure three specifically gauged intended behavior variables through a set of six vignettes that were developed by 
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researchers for this specific study. All six vignettes pertained to online intercultural encounters and a 7-point scale measured 

each statement with 0 referring to “Very strongly disagree,” and 6 indicating, “Very strongly agree.” Since all 6 vignettes were 

originally created by researchers for this study, it was determined that a 7-point scale would be better suited rather than 5-point 

scale in order to enhance the validity of the measure as a whole. Researchers methodically created all 6 vignettes in hopes of 

providing the proper amount of context to participants and enable them to more accurately place themselves in the 

hypothetical situations. Additionally, all 6 vignettes related to instances and situations that a traditional college student may 

encounter during an academic year, thereby adding an increased degree of realism for the measure as a whole. One example of 

the types of vignettes used is as follows: 1. You are invited to join a new webcam-discussion class at your University.                          

While setting up your laptop for class, you realize you will be communicating via webcam with a diverse group of students. 

You are so excited to see a mix of cultural backgrounds that you immediately join the class. 

RESULTS  

In terms of hypothesis testing, Hypothesis 1 stated that “intended behavior of joining cultural clubs leads to a reduction of 

ethnocentrism.” The results supported this hypothesis.             Hypothesis 2 said that “viewing other cultural practice is odd 

leads to an increase of ethnocentrism.” The results supported hypothesis 2. Hypothesis 3 proposed that “intended behavior of 

learning from other cultures leads to a reduction of ethnocentrism.”  The results supported hypothesis 3.          Hypothesis 4 

stated that “viewing one’s own family way of solving problems works best for others leads to an increase of ethnocentrism.” 

The results supported hypothesis 4.           In terms of answering the research question, the study showed no significant 

relationship between self-esteem and ethnocentrism. 

SIGNIFICANCE  
Conclusion The study offered significant empirical data to understand intercultural intended behavior (including ”joining 

club”, “other culture odd” , “learning cultures” and ”my family best”), self-esteem, ethnocentrism, and the relationships 

between them. Moreover, strong evidence that ethnocentrism has a significant negative correlation with intended behavior of 

“joining the clubs” and “learning from other cultural practice” was illustrated. Facing globalization, nobody can avoid 

intercultural communication. To some extent, the whole world is driven by culture. In a word, cultural diversity is both an 

opportunity and challenge. Intercultural communication has great significance, with research providing new insight into 

intended behavior to communicate interculturally in an ever-evolving world. 
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NEUROTROPHIC FACTOR PROMOTES STEM CELL 

INVOLVED SALIVARY GLAND REGENERATION POST 

RADIOTHERAPY. 

 
 
 
 
 
 
PI: Nan Xiao, Authors: Yuan Lin, Hongbin Cao, Davud Sirjani, Amato J. Giaccia, Albert C. 

Koong, Christina S. Kong,Maximilian Diehn, and Quynh-Thu Le 
Dugoni School of Dentistry, Biomedical Sciences 

INTRODUCTION 

Radiotherapy (RT) for head and neck cancer is the major iatrogenic cause of dry mouth. Dry mouth is a hyposalivation 

condition that leads to difficulty in speaking, eating, mucosal pain, and enhanced risk of dental and mandibular infection. 

Current treatments only provide temporary relief of the symptoms.  Stem cell transplantation therapy may be a very promising 

future direction that provides restoration of salivary function. 

PURPOSE 

The purpose of the study is to identify the salivary gland stem cells (SSCs) and characterize the molecular pathways underneath 

the stem cell involved salivary gland regeneration post radiotherapy. 

METHODS  

Fluorescence-activated cell sorting (FACS) was performed on BD FacsAria II to identify and enrich the stem cell population 

from salivary gland. 8-10 weeks male C57Bl/6 mice as SSCs donors. 8-10 weeks female C57Bl/6 mice  as recipients. The 

recipients’ SMGs were irradiated with the rest of the body shielded. Serial stem cell transplantations were performed and saliva 

was collected. Gene- expression microarray is used to analyze the molecular characteristics of the salivary gland stem cells. 

RESULTS  

We have identified and characterized a stem cell enriched population from the adult mouse submandibular gland. The c-

Kit+/Sca1+/CD24+/lin- salivary gland stem cells (SSCs) demonstrated the highest capacity of proliferation, self-renewal 

among all the populations isolated. Serial transplantations of the SSCs into the irradiated submandibular glands of post RT 

mice successfully restored the saliva secretion and significantly improved the functional acini.  Gene-expression analysis 

revealed that glial cell line- derived neurotrophic factor (Gdnf) is highly expressed in the SCCs. GDNF expression was 

upregulated after RT in the SSCs of both mice and humans. More importantly, administration of GDNF increased the 

salisphere formation in cultured SSCs, and improved the saliva secretion in post RT mice. 

SIGNIFICANCE  
We have identified GDNF as a trophic factor to promote post RT salivary gland regeneration.  The neurotrophic factors may 

be potential therapeutic drug candidates for management of xerostomia. 
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MUSIC-BASED CLINICAL TESTS AND MEASURES: A 

REVIEW OF AMTA JOURNALS 

 
 
 
 
 
 

Eric G. Waldon, Ph.D., MT-BC Jerwin R. Monje Angela Powell 
Conservatory of Music - Music Therapy 

INTRODUCTION 

Assessment is an information gathering process whereby a body of knowledge is constructed about a client or group for 

clinical purposes.  In practice, assessment generally consists of four procedures: reviewing records, interviewing, observing, 

and testing/measuring.  Of these, testing and measurement in music therapy appear to have received the least attention.  While 

surveys of tests and measures exist (Gregory, 2000; Wheeler, 2013; Wilson & Smith, 2000), none have focused exclusively on 

clinical instruments or the extent to which they have been subjected to repeated and rigorous study. 

PURPOSE 

The purpose of this descriptive study was to systematically review American Music Therapy Association (AMTA) journals 

published between 1983 and 2013 and catalog all music-based clinical tests and measures investigated. Additionally, the 

authors wanted to ascertain the extent to which the tests and measures identified were subjected to further study. 

METHODS  

The authors cataloged all music-based tests and measures via hand and electronic search from the following journals: Journal 

of Music Therapy, Music Therapy Perspectives, and Music Therapy.  In identifying tests and measures for inclusion, the 

following selection criteria were applied: (a) The test must incorporate musical stimuli into the assessment process; (b) The test 

must yield a measure (i.e., quantifiable score) representing an identifiable construct or clinical phenomenon; and (c) The test 

must be intended for use in a clinical (as opposed to a research) setting.  Subsequently, each cataloged test was subjected to an 

additional electronic data-base search to determine whether additional study of its clinical application or technical adequacy 

was available. 

RESULTS  

The authors identified fourteen, unique music-based clinical tests/measures that met the inclusion criteria and abstracted the 

following information: test title, author(s), and year; population served; journal source and publication year; additional studies 

investigating the test; purpose(s) of the test; construct(s) measured; and type of psychometric evidence reported.  Excerpts 

from the full analytic table follows:   Column Headings: [Measure Title; Authors; (Publication Year); Population; Test Purpose; 

Construct(s) Measured; Evidence of Reliability; Evidence of Validity]  1) Beech Brook Music Therapy Assessment; Layman, 

Hussey, & Laing; (2002); children/adolescents with emotional disturbance; diagnostic; social behavior, affective regulation, 

communication, and music-related behavior; interrater reliability; content validity  2) Computer-based Music Perception 

Assessment for Children (CMPAC); Wolfe & Waldon; (2006); hospitalized children ages 4 to 7 years; diagnostic; music 

preference, musical responsiveness; test-retest reliability; predictive validity  3) Music/Activity Therapy Intake Assessment; 

Braswell et al.; (1983, 1986); university students and adult psychiatric patients; diagnostic; activity preference, attitude, 

involvement, and behavior dysregulation; internal consistency; construct validity  4) Musical Perception Assessment of 

Cognitive Development (M-PACD); Rider; (1979, 1981, 1986); children with intellectual disabilities; diagnostic; Piagetian levels 

of cognitive development; no evidence of reliability; construct validity  5) Music-based Attention Assessment (MAA); Jeong & 

Lesiuk; (2011); typical adults (intended adults with TBI); diagnostic, summative; sustained, selective, and divided attention; 
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internal consistency; construct validity  6) Music-based Attention Assessment: Revised (MAA-R); Jeong; (2013); adults with 

TBI; diagnostic, summative; sustained, selective, and divided attention; internal consistency; construct validity  7) Music-Based 

Evaluation of Cognitive Functioning (MBECF); Lipe; (1995, 2007); older adults with Alzheimer’s disease or related disorders; 

diagnostic; mental status, cognitive functioning; internal consistency; construct validity (NOTE: In total, 14 measures were 

included in this analysis.) 

SIGNIFICANCE  
Clinical testing and measurement in music therapy should receive attention commensurate with the other three areas of 

assessment.  This study is part of a larger, ongoing project the objective of which is to examine the status of clinical measures 

and establish a research agenda that encourages the development, study, and appropriate use of clinical tests and measures in 

music therapy. 
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MECHANISTIC STUDY ON THE INTERACTION BETWEEN 

HEAT SHOCK PROTEIN 90 AND ITS CHAPERONE P23 

 
 
 
 
 
 

Dr. William K Chan, Beverly Pappas, Michael Cheung, and Katie Ngo 
Pharmaceutics and Medicinal Chemistry 

INTRODUCTION 

Many cancers overexpress the aryl hydrocarbon receptor (AhR) protein, which is a xenobiotic-sensitive signaling molecule 

involved in many diseases such as autoimmune diseases, stem cell differentiation, diabetes, and asthma. Currently, we have 

very limited understanding of the molecular mechanisms explaining how the stable state level of AhR is maintained in a cell. 

Previously, our lab has shown that reduction of the p23 protein, which is a component of the AhR cytoplasmic complex, 

causes an increase in degradation of the AhR protein. Exogenous p23 restores this phenotype, clearly showing that p23 is 

important in controlling AhR protein degradation. It is well established that p23 interacts directly with heat shock protein 90 

(Hsp90). We hypothesize that the mechanism of how p23 regulates AhR protein degradation is Hsp90-dependent. This poster 

focuses on the requirement of p23 to interact with Hsp90. 

PURPOSE 

To determine which p23 mutants does not interact with Hsp90. 

METHODS  

We generated several p23 mutants via site-directed mutagenesis based on the literature knowledge regarding p23-Hsp90 

interaction. The mutant’s ability to bind Hsp90 was assessed through glutathione-s-transferase pull-down assay. 

RESULTS  

We have been able to determine that certain amino acids that have been coined “essential” for binding Hsp90 still have an 

affinity to Hsp90 when mutated. 

SIGNIFICANCE  
By better understanding how p23 interacts with Hsp90 and, moreover, how p23 regulates AhR protein degradation, this could 

help us to rationally design drugs to modulate the AhR protein levels by either increasing or decreasing the AhR protein 

degradation pathways. These drugs may potentially be used to treat cancers, autoimmune diseases, stem cell differentiation, 

diabetes, and asthma. 
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IMPLEMENTING SINK MOBILITY AND RECHARGING 

POLICIES USING AN UNMANNED AERIAL VEHICLE 

 
 
 
 
 
 

Michael Eiskamp, Dr. Elizabeth Basha 
SOECS 

INTRODUCTION 

Providing power to a wireless sensor network can be difficult and expensive when deployed in a remote area or on a structure 

such as a bridge. If powered by batteries, the nodes that make up the network need to be very power efficient to prolong the 

lifetime of the nodes and the network as a whole. Two methods of extending network lifetime are moving the sink around the 

network to spread energy consumption across all nodes, and wirelessly recharging the nodes in a network with an unmanned 

aerial vehicle (UAV). 

PURPOSE 

The research we performed tests the two methods of extending sensor network lifetime mentioned above: sink movement and 

wireless recharging. By finding the best performing sink and recharging algorithms, we can find out if these will provide a 

significant boost in network lifetime to be worthwhile methods of providing energy to the network. 

METHODS  

There are five sink algorithms and three node recharging algorithms that we tested. Each of these algorithms was programmed 

onto sensor stacks that consist of a power distribution board, and microcontroller board, and an XBee radio used for wireless 

communication between the nodes. I performed three experiments to test which sink and recharging algorithms would 

perform the best on the network. The first tested if recharging the sink would perform better than no recharging at all in the 

network. The second experiment compared recharging the sink to recharging the lowest powered node. The third and last 

experiment took the best performing recharge algorithm and ran it with each sink algorithm. 

RESULTS  

The results of the first experiment showed that recharging the sink increased the lifetime of the network by over a factor of 

ten when compared to no recharging. The second experiment showed that recharging the lowest powered node provided a 

slight benefit to network lifetime than recharging the sink. The last experiment, using the lowest powered recharging 

algorithm, showed that the static sink selection algorithm outperformed the other four by about a factor of two. These 

experiments show that there can be a significant benefit to network lifetime by implementing a recharging and sink selection 

policy on the sensor network. 

SIGNIFICANCE  
This research will help to further the overall goal of allowing wireless sensor networks to be a feasible means of monitoring 

remote areas with limited access to wired power or power from the environment. By allowing the sensor network in place to 

last longer, it will also save the costs of sending humans out to the location of the network to replace batteries or run power 

lines to the nodes. 
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GATEKEEPING PRACTICES OF MUSIC THERAPY 

ACADEMIC PROGRAMS AND INTERNSHIPS: A NATIONAL 

SURVEY 

 
 
 
 
 
 

Feilin Hsiao, Ph.D., MT-BC 
Music Therapy 

INTRODUCTION 

Gatekeeping safeguards access to the practice of a profession to ensure the quality of clinical services. It involves selective 

admission, continuous evaluation, and timely and ethical decisions in response to trainees with severe professional competency 

problems (SPCP). To date, little information is available concerning gatekeeping practices in the field of music therapy. 

PURPOSE 

This study investigated the extent and outcomes of gatekeeping practices across academic programs and National Roster 

internship sites approved by the American Music Therapy Association (AMTA). Specifically, it examined the prevalence of 

trainees with SPCP, program-wide precautionary measures, common indicators of trainees with SPCP, remedial strategies, and 

supports and barriers to effective management. 

METHODS  

Participants included all AMTA academic program directors and internship directors. Contact was made through an invitation 

e-mail with a hyperlink to an online survey consisting of check-lists, dichotomy choices, fill-in-the-blank, and open-ended 

questions.  Responses were compiled into aggregate form (frequencies & percentages) for analysis. Chi-square tests with Yates’ 

correction were applied to compare the differences between academic programs and internships. 

RESULTS  

Thirty-two academic program directors (response rate = 46.0%) and 77 internship directors (response rate = 48.12%) 

completed the survey. A significantly higher percentage of academic programs (93.8%) reported having at least one trainee 

with SPCP over the past 5 years than did internships (66.2%). The most common indicators of competency problems included 

inadequate music skill development, emotional instability, limited communication skills, deficient interpersonal skills, 

defensiveness in supervision, and lack of insight. Typical remedial methods included referral to personal therapy, increased 

supervision, and repetition of practicum or extension of internship. 

SIGNIFICANCE  
Issues regarding trainees with SPCP are frequently addressed by academic and internship program directors. Improving clarity 

within the professional guidelines, establishing more rigorous and consistent standards across all training programs, and 

developing standardized protocol for managing trainees with SPCP are recommended. 
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EXPRESSION OF HUMAN ARYL HYDROCARBON 

RECEPTOR (AHR) USING PICHIA PASTORIS 

 
 
 
 
 
 

Miki Park, William Chan, Yujuan Zheng, Jinghang Xie, Jin Dong, Xin Huang 
Pharmaceutics and Medicinal Chemistry 

INTRODUCTION 

Pichia is a species of methylotropic yeast. It can use methanol as its carbon and energy source. Pichia pastoris is a widely used 

host organism for expressing of heterologous protein through recombinant DNA technique due to its low cost and high 

efficiency. 

PURPOSE 

Express human AhR protein by Pichia pastoris cells. 

METHODS  

PICZ-B plasmid carrying Pichia optimized human AhR cDNA was transformed into Pichia cells, followed by incubation in 

glucose media until OD 6 to 9 was reached. Methanol was used to induce protein expression. Affinity purification was 

performed to enrich recombinant AhR protein. Coomassie blue staining and western blot analysis were performed. 

RESULTS  

Pichia pastoris can express human AhR protein successfully. The protein expression level using the Pichia pastoris cells were 

comparable with baculovirus AhR expression. 

SIGNIFICANCE  
Pichia overexpression of human AhR is a viable approach to express human AhR for functional studies. 
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EVALUATION OF AG10 AS A POTENTIAL THERAPY FOR 

TRANSTHYRETIN CARDIAC AMYLOIDOSIS 

 
 
 
 
 
 

Mamoun Alhamadsheh, Sravan Penchala , Mark Miller, Miki Park, William Chan, 
Isabella Graef 

Pharmaceutics and Medicinal Chemistry 

INTRODUCTION 

Cardiac amyloidoses, which are most commonly caused by aggregation of immunoglobulin light chains or transthyretin (TTR) 

in the cardiac interstitium and conducting system, represent an important and often underdiagnosed cause of heart failure. As 

no FDA-approved drugs are currently available for treatment of these diseases, the development of therapeutics that prevents 

TTR-mediated cardiotoxicity are highly desired. Recently we reported the discovery of AG10, a potent and selective kinetic 

stabilizer of TTR. AG10 prevents the dissociation of TTR in serum samples obtained from patients with amyloid 

cardiomyopathy and inhibits the toxicity of TTR aggregates towards human cardiomyocytes. 

PURPOSE 

The efficacy of AG10 towards TTR stabilization in whole serum exceeded those for other TTR stabilizers currently in clinical 

trials. However, to be potential drug candidate it would be desirable to evaluate preliminary pre-clinical toxicity and 

pharmacokinetics (PK) of AG10 in rats. 

METHODS  

Single intravenous (IV) and per oral (PO) doses of AG10 (administered as a sodium salt in water) at 3mg/kg and 30mg/kg, 

respectively, was explored in CD rats (n=3). In addition, an IV dose escalation study ranging from 5mg/kg to 50mg/kg was 

also studied in CD rats (n=3). Analysis of plasma samples was performed using validated high performance liquid 

chromatography method and the PK parameters were estimated using Winnonlin. We also performed a sub-acute toxicity 

study to assess effects of a daily PO administration of 50 mg/kg AG10 in CD rats over a period of 28 days. End points 

included clinical observations, body weight changes, hematology and histopathology. 

RESULTS  

Our data indicates that AG10 is orally bioavailable in rats. The peak AG10 plasma concentrations were generally observed 

between 0.5 and 2hrs hours post PO dose; the concentrations remained measurable for 48 hours post dose. The 

pharmacokinetic profiles appeared biphasic. Plasma AG10 exposure increases were approximately dose proportional for the 5 

to 50 mg/kg IV dose range The 28 day sub-acute toxicity study revealed that AG10 was well tolerated in rats as demonstrated 

by both clinical and tissue examinations. There appears to be no significant differences in body weight changes, hematology 

and histopathology between the treatment and control groups. 

SIGNIFICANCE  
AG10 pharmacokinetic parameters were determined upon single IV and PO dose in CD rats. AG10 exposure in rats was 

dose-proportional with a long t1/2. In summary, the oral bioavailability, lack of toxicity, and additional favorable 

pharmacokinetic properties in rats make AG10 a very promising candidate for treatment of TTR cardiac amyloidosis. 
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ENHANCING STUDENT SUCCESS IN INTRODUCTORY 

BIOLOGY THROUGH CROSS-DISCIPLINARY RESEARCH 

 
 
 
 
 
 

Jonathan Cory Lucas, Kirkwood M. Land, PhD, Delores E. McNair, EdD, 
 Amy N. Scott, PhD NCSP 

School of Education & Biology 

INTRODUCTION 

Introductory Biology courses are “gateway” courses for many majors, and, as in many colleges and universities, attrition and 

achievement problems are a barrier to student success and program effectiveness. Class sizes have been steadily rising in 

elementary, high school, and college classrooms. We aim to study how this impacts student achievement. 

PURPOSE 

This project aims to understand and enhance student success by looking at the impact of class size on attrition, achievement, 

and time on task. 

METHODS  

In Spring, 2015, we will compare student success and learning outcomes in two sections of introductory Biology, one with 60 

students and the other with 24 students, both employing active learning strategies. We will collect data on the experiences of 

students who drop and those who complete the course successfully. We will compare achievement scores, attrition rates, and 

time spent on task during lecture to see how different class sizes yield different results. 

RESULTS  

Our results have show there are differences between the two classes, as we see test results and time on task records differ 

between large and small classes. As of this submission, we have not yet concluded our data sampling and cannot, at this time, 

state any conclusive figures. It is, however, apparent that our small class sample and our large class sample are not equal in 

both achievement and time on task. 

SIGNIFICANCE  
The significance of this study is to better understand how growing class sizes have an impact on student achievement and 

attrition rates. Allowing for students to enter a classroom environment that stimulates learning and achievement is essential for 

success. Class size achievement, attrition, and time on task data, as well as qualitative interview data will allow for our team to 

take a serious look at how differing classroom sizes impact these important areas. This data can be used to accelerate 

additional research in universities, as well as primary school settings such as elementary schools, middle schools, and high 

schools. 

10am-12pm Poster Presentations



 

DOXORUBICIN-LOADED LIPOSOMES WITH A PH-

SENSITIVE CONFORMATIONAL SWITCH FOR 

ANTICANCER DRUG DELIVERY 

 
 
 
 
 
 

Xin Guo, Yifan Lu, Shen Zhao, Yu Zheng, Nataliya Samoshina, Vyacheslav Samoshin 
Pharmaceutics and Medicinal Chemistry 

INTRODUCTION 

Doxorubicin is an anthracyline compound, a broad spectrum anti-cancer drug to treat several cancers. However, nonselective 

cytotoxicity leading to many side effects limits its application. Nano level drug delivery system for doxorubicin is one of the 

targeting strategies, which fully takes advantage of enhanced permeability and retention (EPR) effect. By various triggered 

release design, sufficient release could be achieved by certain stimuli, such as different pH environment at tumor site to get 

therapeutically efficient drug concentration. 

PURPOSE 

A strategy was developed to render saturated and PEGylated liposomes pH-sensitive: a protonation-induced conformational 

switch of lipid tails, by using trans-2-aminocyclohexanol moiety (TACH) as a molecular trigger. Dipalmitoyl (C-16) TACH 

lipids have higher transition temperature than dilauroyl (C-12) lipids so that C-16 TACH liposomes would be more stable in 

blood circulation to facilitate applications in vivo. Such pH-sensitive lipids (flipids) and liposomes (fliposomes) were prepared 

and characterized to evaluate their potential as a triggered release system for anticancer drug delivery. 

METHODS  

Six novel flipids with C-16 hydrocarbon tails and various amine groups were designed. The flipids were synthesized based on 

our prior reports but with the additional use of Cu(BF4)2•6H2O as a catalyst to functionalize the epoxide intermediate 

(Scheme 1). Various fliposomes and control liposome were prepared by thin film hydration, freeze-thawing and polycarbonate 

membrane extrusion. Then doxorubicin was remotely loaded by transmembrane manganese sulfate gradient without resorting 

to low pH-gradient in order to avoid premature triggering of the fliposomes. Encapsulation efficiency, mean size diameter, 

zeta-potential and drug release at different pHs were characterized. 

RESULTS  

Six novel C-16 flipds were synthesized with yields between 50% to 70%. Several TACH fliposomes containing doxorubicin 

were constructed with appropriate encapsulation efficiency (>59%, Table 1), mean particle size (<120 nm, Table 1), and 

neutral zeta-potential (Table 1). The fliposomes could release more than 40% doxorubicin at pH =6.5, and yet no detectable 

doxorubicin at pH =7.4, indicating that these fliposomes possess considerable pH-sensitivity. 

SIGNIFICANCE  
Our preliminary data indicate that the C-16 TACH-based fliposomes are stable at neutral media but can release content drug 

(e.g. doxorubicin) in response to lowered pH, which could serve as a promising strategy to deliver and release doxorubicin into 

the acidic interstitium of solid tumors. 
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DETERMINATION OF PERMEABILITY UNDER NON-

STEADY STATE 

 
 
 
 
 
 

Miki S. Park, Yujuan Zheng, Jin Dong 
Dept. of Pharmaceutics & Medicinal Chemistry 

INTRODUCTION 

Permeability is an important parameter in drug formulation and pharmacokinetics modeling.  It is usually determined under 

Dirichlet boundary condition after reaching steady state.  The traditional assay is time consuming. 

 

PURPOSE  

Estimate permeability under non-steady state. 

 

METHODS  

Non-linear regression program based on numerical Laplace transform and global optimization was developed to estimate 

permeability under unsteady state.  The program is flexible with different boundary conditions.  The performance of the 

program under Dirichlet and finite volume boundary conditions were validated by using simulated data.  The proposed 

method was compared to the traditional method with lidocaine experimental data. 

 

RESULTS  

The validation results showed the parameter estimation using our program is robust.  The relative error is less than 0.2; CV% 

is less than 0.2%; R2 is 0.999. The parameter estimation results obtained from non-steady state data is within twice of that 

obtained from steady state data. 

 

SIGNIFICANCE  

First, no commercial software is available for parameter estimation of partial differential equations.  Second, this is the first 

method to determine permeability under non-steady state.  In addition, it is friendly to different boundary conditions.  

Compared to the traditional assay performed under steady state, the proposed method is more efficient and flexible.  It could 

greatly shorten experimental time period and reduce cost.  
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COUNSELING IN THE 21ST CENTURY: AN ACTIONABLE 

CASE STUDY OF A UNIVERSITY-K-12 PARTNERSHIP 

 
 
 
 
 
 

Jacalyn Griffen, Ronald Hallett 
Educational Administration & Leadership 

INTRODUCTION 

The national postsecondary educational attainment gap is magnified and being experienced in local K-12 school districts on a 

large scale.  As a result, K-12 administrators at the local county office of education (COE) were seeking a partnership to assess 

and implement programming to address the local educational attainment gap. 

PURPOSE 

The purpose of this study is to explore how a partnership between a local K-12 educational agency and university researchers 

took action to create strategies and increase capacity for school counselors to empower them to engage underserved students 

and their families as partners in the postsecondary process. 

METHODS  

This study employs a critical-empirical approach to research the social inequity of postsecondary access for underserved 

students.  Specifically, we use the Action Inquiry Model (AIM) proposed by Edward St. John (2013).  AIM encourages 

collaboration between scholars and practitioners as they identify a question worthy of investigation and then embark on pilot 

studies with the explicit focus of reducing inequality.   This study is part of a larger research study rooted in a university led 

summer bridge program for local underperforming 8th and 9th grade students and their families.  For purposes of this 

manuscript we focus on one pilot study, the establishment and study of the counselor created network.  As co-directors for a 

university-led summer bridge program we had established strong ties with local K-12 administrators.  Thus, these connections 

created the opportunity for the local COE administrators to reach out and request an exploratory meeting.  The purpose of 

the initial one-hour meeting with the COE was to determine how the lessons we had learned in running the summer bridge 

program could facilitate a partnership to address postsecondary inequalities and provide professional learning opportunities 

for school counselors.  We held a follow up one hour meeting to discuss the goals of the partnership and the strategies for 

recruiting counselors.  The mutually agreed upon goal of the partnership was to increase capacity for local school counselors 

by creating a collaborative counselor network.  To achieve this goal, we decided to recruit local school counselors to 

participate in a collaborative counselor network. The two partner ECOE administrators invited professional school counselors 

from underperforming middle and secondary schools serving districts with the highest level of underserved populations.  The 

recruitment effort occurred over a two-month period and consisted of our partners sending a mutually created flyer to district 

administrators, making announcements at three collaborative site administrator meetings, and making phone calls to site 

administrators to publicize the first meeting and encourage counselors to attend.  In addition, we recruited from the K-12 

contacts we had made during the summer bridge program.  We sent out the flyer via email, and made follow-up phone calls.  

Initially, selection criteria for the participating counselor educators was: (1) articulated (within the same K-8 or 7-8 school 

feeder pattern) teams comprised of 3-4 members, (2) demonstrated interest in working to increase the number of college 

and/or career ready high school graduates by developing programs to engage families, and (3) demonstrated interest in 

working with professional school counselors from other school sites to network and share resources.  Our partners provided 

meeting space, administrative support, snacks, and materials.  Counsleors were invited to a two-hour informational meeting.  

They provided contact information, signed informed consent forms, and agreed to be contacted by email.  At the 
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informational meeting, monthly meeting days/times were agreed upon.  Seven monthly meetings, two hours in length were 

held.  Six were held at the COE and one was held on the university campus.  We created and sent weekly email messages with 

resources, news and meeting agendas and reminders.  In addition, we conducted one 30 minute interview with our partner 

administrators, follow up questions were sent via one email to each administrator.  We conducted semi-structured one-hour 

interviews with five of the participating counselors.  We gathered demographic data from the participating counselors through 

use of google forms.  Data were collected over a 10-month period and included meeting transcriptions, meeting notes, 

interviews with the partner COE administrators, interviews with the participating counselors, field notes, researcher 

reflections, email correspondence, and document analysis.  Data were analyzed used QDA4 Miner lite to code and identify 

emerging themes.  As themes emerged, we conducted member checking through researcher collaboration as well as 

collaboration with our COE partners. 

RESULTS  

Findings: Building Bridges  The COE administrators in this study were challenged to improve student outcomes and increase 

postsecondary rates for students from underserved communities.  They knew that family engagement in the academic process 

could help improve these rates but addressing families county-wide was not feasible.  Hence, school counselors were identified 

as key partners to addressing the challenge but administrators needed to find meaningful ways to network and empower 

counselors to collaborate.  As a result of the pilot study this network of counselors have crossed district boundaries and are 

empowered to create site based resources.  The following themes emerged:   Building a culture. The current climate of 

educational reform and change is occurring at a dizzying pace.  This can create isolation, confusion, and can leave district 

administrators, educators, counselors, and the students and families that they serve feeling shell-shocked.  The power of the 

COE administrators as our partners created a safe space where school counselors crossed institutional barriers to collaborate.  

As school site administrators are pressured to fulfill the requirement to graduate every high school student college and/or 

career ready the counselors in this network are empowered to take steps to define what that means for their school sites.  For 

example, one high school site took action to create a morning coffee for families.  The coffee meetings are held in the morning 

during school drop off time.  Parents are empowered with the knowledge to understand transcripts, graduation requirements, 

college entrance requirements, and meet their child’s counselor.  Steps like these are helping to initiate a culture for academic 

success among the students, families, and administrators.  This grassroots effort has built a bridge to other school personnel as 

the school principal regularly attends the meetings and invites parents to meet with him, the site librarian has offered to create 

a story hour for younger siblings, and teachers on their prep period have requested to be guests at the coffee.  These 

counselors are causing the school leadership to take intentional steps toward transforming the school culture.    Counselor 

empowerment. The process of empowering counselors, many who have had multiple disempowering experiences (i.e. layoffs, 

lack of acknowledgement of skills, poor portrayal in the media), occurred quicker than we had anticipated.  Immediately the 

counselors felt valued when they were invited to participate in the network.  Our partners validate the experience these 

counselors bring to the table.  They plan to have this core group eventually take on the role of counselor leader, to train other 

counselors in the county.  In response, this group of six regularly attending members are in the process of planning a fall 

county-wide professional development summit for all counselors.  In addition, they plan to reach out to counseling interns to 

network and engage them early in the process.  All of the counselors identified isolation as one of the biggest challenges of 

their work.  This collaboration provides resources, increases contacts, and increases capacity for all counselors in the network.  

This suggests that building bridges across districts can empower counselors to take action and come out of isolation to engage 

colleagues and pre-service counselors.  Increasing visibility and connecting to the community will lead to a greater 

understanding of the professional skills held by school counselors thereby strengthening the public perception.   Importance 

of early adopters. School counselors are strained by high student caseloads.  In the county where this study is situated the 

current ratio is 1 to 475.  Hence, it is not surprising that our initial attendance of 10 counselors has fallen to 6 dedicated 

individuals.  However, they bring a vast array of technology skills to the table which has transferred to the other counselors.  

For example, one counselor has created a You Tube channel covering different topics; how to register, what to expect as an 
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entering 9th grader, and one for families explaining school policies and online tools.  Another member in the group is now 

investigating this as an option to reach families who cannot attend traditional back to school nights.  As their workloads 

increased these counselors looked for innovative ways to increase their capacity.  This suggests that early adopters provide 

resources and know-how to help their colleagues reach families and students providing them access to resources not otherwise 

readily available. 

SIGNIFICANCE  
By the end of the decade, over 60% of jobs will likely require education beyond high school and over half will require a four-

year degree (Moore, Bridgeland, & Dilulio, 2010). Current rates of degree attainment in the United States will fall nearly short 

by nearly 20 million college educated adults (Lumina Foundation, 2009).  While there is a cry to raise the educational 

achievement of all students at the same time there is a limit on educational spending and counseling programs are held 

accountable for improved rates of postsecondary access (House &Hayes, 2002).  Stakes around resource allocation are high – 

counselors can be at the leading edge of turning college/career readiness numbers around but cannot do this work in isolation 

(Lewis & Forman, 2002; St. John et al., 2014).  Sheldon (2003) calls for programs to “reorient towards adult learning… to lay 

the foundation on which to build the ties” (p. 25).  Meaning to build a foundation for a program, all adults vital to the process 

must be engaged to create a collaborative goal.  He found that capacity building has to be the very fabric to create a “multi-

stakeholder dialogue” thereby expanding access to resources and knowledge (p. 25).  To address these persistent inequities in 

postsecondary options for underrepresented students and their families school counselors must be engaged in meaningful and 

transformative ways. 
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COMPARISON OF HIGH FRUCTOSE AND GLUCOSE 

CONSUMPTION ON THE IMPAIRMENT OF MESENTERIC 

ARTERIAL FUNCTION IN FEMALE RATS 

 
 
 
 
 
 

Sonali Shaligram, Gemma Sangüesa, Farjana Akther, Marta Alegret, Juan Carlos Laguna, 
and Roshanak Rahimian 

Physiology and Pharmacology 

INTRODUCTION 

There is an increased consumption of fructose, primarily from high fructose corn syrup (HFCS), a major sweetener in food 

and soft drinks. High fructose consumption might be one of the contributing factors to the occurrence of  metabolic 

syndrome. However, limited data is available on the relative effects of different dietary sugar intake on vascular reactivity. 

PURPOSE 

The objective of this study was to investigate and compare the effects of high glucose (HG) and high fructose (HF) (20% w/v 

in drinking water for 8 weeks) consumption on functioning of female rat mesenteric arteries (MA). 

METHODS  

Sprague-Dawley female rats were supplemented with 20% w/v glucose or fructose in drinking water for 8 weeks. Control rats 

received drinking water without sugar supplement. Body weight, food and drink intake were monitored throughout the 

experiment. Endothelium-dependent vasodilation (EDV) to acetylcholine (ACh, 10-8 to 10-5M) and bradykinin (BK, 10-9 to 

10-5M) and endothelium-independent vasodilation to sodium nitroprusside (SNP, 10-9 to 10-5M) were measured in pre-

contracted MA with phenylephrine (PE, 2 μM) or U446619 (100 nM). Furthermore, contractile responses to endothelin-1 

(ET-1, 10-10 to 10-7M ) were also measured. 

RESULTS  

HF and not HG ingestion increased body weight despite high caloric intake in HG group. HF ingestion, but not HG, 

significantly decreased maximal relaxations to ACh and BK. The vasodilation to SNP was impaired in MA from both HF- and 

HG-fed groups. However, the extent of the impairment was greater in HF compared to HG-fed groups. Finally, the ET-1-

induced contraction was augmented in MA of both HG- and HF-fed groups. 

SIGNIFICANCE  
Our data suggests that a decrease in the sensitivity of smooth muscle to NO may in part contribute to the increased ET-1 

contractile responsiveness in HG- and HF-fed groups. Furthermore, the impaired responses to ACh, BK and SNP in MA of 

HF-fed female rats suggest that the fructose ingestion may have a higher impact in inducing vascular dysfunction compared to 

glucose ingestion. 
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CLONING, PURIFICATION, AND ANALYSIS OF A NOVEL 

ARYL HYDROCARBON RECEPTOR DELETION 

CONSTRUCT 

 
 
 
 
 
 

William Chan, John Thompson, Jinghang Xie, Lisa Wrischnik 
Biological Sciences 

INTRODUCTION 

The aryl hydrocarbon receptor, AhR, is a bHLH/PAS family transcription factor that can be activated by xenobiotic ligand 

binding. The downstream targets of AhR are involved in the detoxification, exocytosis, and inhibition of chemical 

carcinogenesis. Cell growth, differentiation, proliferation, and apoptosis have been associated with AhR activity. Recent studies 

have focused on the role of AhR in cancer pathways due to its role in suppressing tumor initiation, promotion and 

progression. We created a deletion construct in order to study the properties and interactions of the transcriptional activation 

domain of AhR, AhR N∆515. 

PURPOSE 

To clone, purify, and analyze function of the AhR the deletion construct, AhR N∆515. 

METHODS  

Primers were designed to amplify the transcriptional activation domain of AhR, which was cloned into the His-tagged pQE-

80L bacterial vector. The bacterial expressed protein was purified under denaturing conditions using cobalt affinity beads, and 

refolded via limited dialysis. The refolded protein was analyzed by testing protein-protein interactions to a known binding 

partner via Co-Immunoprecipitation. 

RESULTS  

The final AhR N∆515 was confirmed to function similar to the transactivation domain of the full-length AhR. 

SIGNIFICANCE  
We have many N-terminal constructs of AhR available at our disposal, but this is our first C-terminal construct. AhR N∆515 

will allow us to analyze properties of the transactivation domain. 
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CHARACTERIZING TERTIARY PACKING SURFACES WITH 

THE KNOB-SOCKET MODEL 

 
 
 
 
 
 

Keith Fraga, Hyun Joo, Jerry Tsai 
Chemistry 

INTRODUCTION 

Understanding how the sequence of amino acids folds into a three-dimensional protein structure is termed is the protein 

folding problem. One difficult aspect of the protein-folding problem is the characterization of the non-specific interactions 

that define packing in protein tertiary structure. It has been previously shown that a tetrahedral packing motif, the knob-

socket, is robust enough to capture the essential features of packing in protein structure. The knob-socket is comprised of 

three residues, local in sequence to each other, forming a socket that packs with an amino acid (the knob) far away in 

sequence, yet close in space to the socket residues. 

PURPOSE 

To better understand protein structure, this work extends the knob-socket model by classifying the interactions of a single 

knob packed into a set of contiguous sockets, or a pocket. 

METHODS  

In an analysis of α-helices and β- sheets, the positions of the amino acids comprising pockets are projected onto two-

dimensional, repetitive lattices defined by the knob-socket model. Using this approach, the variety of pocket shapes is 

investigated in order to better understand the tertiary packing surfaces in proteins. 

RESULTS  

The diversity of pocket geometries can be organized into groups of pockets that share a common core, which suggests that 

some interactions in pockets are ancillary to packing. Further analysis of pocket geometries displays a preferred configuration 

that is right-handed in α-helices and lefthanded in β-sheets. The amino acid composition of pockets illustrates the importance 

of nonpolar amino acids in packing as well as position specificity. As expected, all pocket shapes prefer to pack with 

hydrophobic knobs; however, knobs are not selective for a certain type of pocket. Investigating side-chain rotamer preferences 

for certain pocket shapes uncovers no strong correlations. 

SIGNIFICANCE  
These findings allow a simple vocabulary based on knobs and sockets to describe protein tertiary packing that supports 

improved analysis, design and prediction of protein structure. 
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CHARACTERIZATION OF NEURONS DERIVED FROM A 

HUMAN INDUCED PLURIPOTENT STEM CELL LINE 

USING PATCH-CLAMP ELECTROPHYSIOLOGY 

 
 
 
 
 
 

Robert F. Halliwell* Kathleen L. Metz* William S. Cao* Leanne Coyne** 
Physiology and Pharmacology 

 
 
INTRODUCTION  
Mechanical micro machining has drawn more attention these days in manufacturing industry due to its flexibility. 
Micro cutting tool is an essential component to conduct micro machining processes since it directly affects the 
outcome of the micro machining process. The performance of a micro cutting tool relies on its material property 
and geometric shape. Normally, its geometric shape is described by a few parameters such as cutting edge’s radius, 
rake angle, helix angle, diameter and others. It is important to measure these parameters and reconstruct micro 
tool’s 3D CAD model in order to monitor tool’s wear condition, perform quality control, and perform engineering 
analysis.  
 
PURPOSE  
The objective of this research is to develop a system, which is able to conduct 3D CAD model reconstruction for 
micro drilling tool through image processing approach  
 
METHODS  
The major approaches include 1) Development an experimental image acquisition system; 2) Perform 3D shape 
reconstruction by use of the Shape from Focus theory in a specified direction; 3) Conduct the free form 
curve/surface fitting using the Bezier or NURBS theory; 4) Stitch/convert the obtained free form curves/surfaces 
in different directions; 5) Convert the data array into a 3D CAD model, which is compatible to various commercial 
CAD software.  
 
RESULTS  
Via image processing, a data point cloud is obtained. 3D CAD model is then formed through Matlab data 
processing and Solidworks macro construction or Parasolid data conversion.  
 
SIGNIFICANCE  
As manufacturing tools becomes relatively smaller in size and labor becomes more expensive, it becomes much 
more important that an automated measurement system of high precision being built to boost manufacturing 
systems in their productivity.  
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CHARACTERIZATION OF CHEMICAL ADDITIVES USED 

FOR HYDRAULIC FRACTURING IN CALIFORNIA 

 
 
 
 
 
 

Mary Kay Camarillo, Jeremy K. Domen, Whitney L. Sandelin, William T. Stringfellow 
Ecological Engineering Research Program 

INTRODUCTION 

Hydraulic fracturing is an oil and gas well stimulation technique in which fluids are pumped into wells under high pressure to 

fracture geological formations, thereby increasing formation permeability and oil/gas yields. Hydraulic fracturing fluids are 

complex mixtures typically composed of water, proppant (e.g. fine sand), and chemical additives. Hydraulic fracturing is being 

practiced pervasively throughout the United States. The application of hydraulic fracturing in California is unique: treatments 

are typically applied for oil production using gelled fluids. 

PURPOSE 

In this study, chemical additive use for hydraulic fracturing in California was characterized to evaluate the potential hazards 

related to human health and the environment. Assessment of chemical use was also intended to guide selection of appropriate 

treatment technologies and disposal strategies.  The study objectives were to determine the: 1) most commonly used chemical 

additives, 2) chemical additives used in the largest quantities, 3) availability of toxicity data, 4) availability of physical and 

chemical properties, and 5) data gaps in current knowledge. 

METHODS  

Chemical additive use for hydraulic fracturing in California was characterized using data from the FracFocus Chemical 

Disclosure Registry. Physical, chemical, and biological data was compiled from publicly available online chemical information 

databases and reference books. Toxicity data for chemical additives was categorized according to the United Nations’ Globally 

Harmonized System of Classification and Labelling of Chemicals (GHS) acute toxicity categories. 

RESULTS  

The data set consisted of 45,058 records for 1,623 hydraulic fracturing treatments conducted in California from January 30, 

2011 to May 19, 2014. Based on chemical descriptions and/or Chemical Abstract Services (CAS) numbers, 345 unique 

hydraulic fracturing components were identified. Of these components, 111 lacked CAS numbers and could not be definitively 

identified for physical, chemical, and toxicological properties. The chemical additives were used as gelling/foaming agents, 

friction reducers, crosslinkers, breakers, pH adjusters, biocides, corrosion and scale inhibitors, iron controllers, clay stabilizers, 

and surfactants. Chemical additives were characterized based on broad chemical categories and functionality in hydraulic 

fracturing. The analysis revealed unique patterns of chemical additive use. For example, solvents and surfactants are used 

extensively and multiple solvents and surfactants are used in individual treatments. Toxicological data was located for most of 

the most commonly used chemical additives although data could not be located for chemical additives missing CAS numbers. 

SIGNIFICANCE  
The number of chemicals used in hydraulic fracturing in California is large. CAS numbers are not being reported for many chemicals, with 

operators claiming that the information is proprietary and represents a trade secret. Physical, chemical, and toxicological data are missing 

for some of the most commonly used chemicals. Future regulatory efforts could focus on reducing the number of chemical additives used 

and pre-approval for chemical additives based on the availability of the appropriate data sets (including environmental data). Better 

disclosure of chemical use and characterization is needed to better understand the hazards associated with hydraulic fracturing in California. 
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BANKSY AT DISNEYLAND: GENERIC PARTICIPATION IN 

CULTURE JAM 

 
 
 
 
 
 

Joshua Carlisle Harzman 
Communication 

INTRODUCTION 

Culture jam is a profound genre of communication and its proliferation demands further academic scholarship. However, 

there exists a substantial gap in the literature regarding culture jam. 

PURPOSE 

This essay offers a generic rhetorical criticism of the genre by considering participation of an artifact. First, the three elements 

of culture jam genre are identified: representational symbol, distortion, and awareness. Then, the artifact Banksy at Disneyland 

is analyzed for participation within the genre of culture jam. 

METHODS  

This essay offers a generic rhetorical criticism of the genre by considering participation of an artifact. First, the three elements 

of culture jam genre are identified: representational symbol, distortion, and awareness. Then, the artifact Banksy at Disneyland 

is analyzed for participation within the genre of culture jam. 

RESULTS  

This study finds that Banksy at Disneyland successfully participates within the genre of culture jam. Utilizing a distortion of 

Big Thunder Mountain with the installment of a Guantanamo Bay detainee, the artist engenders a message of awareness 

amongst audiences. 

SIGNIFICANCE  
Initially, this study contributes a contemporary interpretation and refinement of genre methodology to communication theory. 

Second, this study explores the political and social implications of Banksy at Disneyland, adding to the library of rhetorical 

criticism on culture jam. Third, only through understanding the text can scholars discern the terministic screens of Banksy and 

subsequent insights into the artist’s worldview.  Lastly, this study seeks to investigate: to what extent does Banksy at 

Disneyland participate within the genre of culture jam? 

T: Banksy at Disneyland: Generic Participation in Culture Jam  PI: Joshua Carlisle Harzman  P: Culture jam is a profound 

genre of communication and its proliferation demands further academic scholarship. However, there exists a substantial gap in 

the literature regarding culture jam.   M: This essay offers a generic rhetorical criticism of the genre by considering 

participation of an artifact. First, the three elements of culture jam genre are identified: representational symbol, distortion, and 

awareness. Then, the artifact Banksy at Disneyland is analyzed for participation within the genre of culture jam.   R: This study 

finds that Banksy at Disneyland successfully participates within the genre of culture jam. Utilizing a distortion of Big Thunder 

Mountain with the installment of a Guantanamo Bay detainee, the artist engenders a message of awareness amongst audiences.   

S: Initially, this study contributes a contemporary interpretation and refinement of genre methodology to communication 

theory. Second, this study explores the political and social implications of Banksy at Disneyland, adding to the library of 

rhetorical criticism on culture jam. Third, only through understanding the text can scholars discern the terministic screens of 

Banksy and subsequent insights into the artist’s worldview.  Lastly, this study seeks to investigate: to what extent does Banksy 

at Disneyland participate within the genre of culture jam?
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AUTOMATED SENSOR NODE RETRIEVAL ROBOT 
 
 
 
 
 
 

Michael Eiskamp, Michael Fisher, Bing Zhang, Derek Eells, Dr. Elizabeth Basha 
SOECS 

INTRODUCTION 

Other researchers are developing methods to use an unmanned aerial vehicle (UAV) to autonomously deploy sensor nodes in 

remote locations. These areas tend to be difficult to reach, but easily accessible by air, hence the UAV. If these nodes break, it 

can be time consuming or difficult for a human to go out and retrieve the node. To address this issue, we are developing an 

autonomous robot that will retrieve failing sensor nodes from the field, and bring it back to a location more accessible to 

humans. 

PURPOSE 

The robot can find the general location of the node based on GPS data given by the user. Using the infrared (IR) sensors, the 

robot avoids obstacles and humans, while adjusting the direction it travels by using a compass sensor on its way to the location 

of the node. When it gets close to the node, the robot uses a camera to find where the node is precisely located. When the 

robot reaches the node, it uses a mechanical arm to pick the node, then returns to its starting location. 

METHODS  

In order to move the robot, we created a motor controller using H-bridge to direct power between the four DC motors, 

allowing for the robot to move forward, backwards, or turn left or right. The robot can hold at least 15 kg, split between itself 

and a sensor node. The IR sensors are connected to the microcontroller, with other sensors (GPS, Compass, Camera) 

connected to the Raspberry Pi. The entire system is powered by rechargeable lithium polymer and lithium ion batteries that 

can keep the robot running around 25 to 30 minutes. 

RESULTS  

We designed and built the robot chassis. We then completed the circuit that controls the movement of the robot. The robot 

can move and avoid obstacles around it. We are currently designing an expansion for the chassis where the mechanical arm 

and storage for the node will attach to the robot. 

SIGNIFICANCE  
The robot we are constructing is a piece of a larger system that will be used to autonomously deploy and maintain a wireless 

sensor network. This will help to limit negative the effects of human interaction with the environment and provide a means to 

more cheaply and quickly maintain a system that may be in a remote area. 
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AMPHIBIAN COMMUNICATION: COUPLING OF 

EARDRUMS TO THE MEDIUM AT THE AIR-WATER 

INTERFACE 

 
 
 
 
 
 

Justine Tang, Marcos Gridi-Papp 
Biology 

INTRODUCTION 

Reproduction in many animals depends on females detecting and responding to male advertisement calls. Effective 

communication requires the frequency sensitivities of the ear and brain to be tuned to the call’s frequency. In anurans, female 

ears and male calls are normally found to be tuned to the same frequencies. However, in túngara frogs (Engystomops 

pustulosus), we have observed a discrepancy: the eardrum is most sensitive to frequencies around 2.2 kHz, which is much 

higher than the frequencies to which the male calls are tuned (600 Hz). Curiously, the sensitivity of the auditory regions of the 

brain matches the tuning of the calls, but not that of the eardrums. 

PURPOSE 

To determine if underwater hearing by the female in the final approach of the male explains the mismatch between the tuning 

of the eardrum and that of the brain in air. 

METHODS  

Female frogs were put into clear, plastic tanks and photographed. Anesthetized frogs and simplistic artificial models (made of 

cryogenic tubes with latex membranes), which had reflective patches glued onto the eardrum and membrane respectively, were 

placed 1 cm underwater into a water-filled glass terrarium. A scale of frequencies was played through a shaker (placed against 

the wall of the terrarium) or speaker (positioned at a corner of the terrarium) and membrane vibrations were detected using a 

Doppler laser. 

RESULTS  

Ovulating females float with their ears fully submerged and their eyes and nares partially submersed, whereas post-ovulation 

females have ears fully submerged and eyes and nares completely out of the water. Doppler laser vibrometry experiments 

revealed that the eardrums shifted its tuning to around half the frequency to which it was tuned in air. This result was not 

verified in the artificial model, in which the change in medium produced some change in the relative amplitudes of vibration 

peaks, but it did not shift the response spectrum in general, as it did with the natural ears. 

SIGNIFICANCE  
This study revealed a system that is uniquely suited for testing hypotheses involving the effect of transmission medium in the 

design and performance of acoustic signals calling apparatuses  and ears. 
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ADVANCED HIGH SCHOOL STRING PLAYERS' LISTENING 

AND PERFORMING PREFERENCES 

 
 
 
 
 
 

Ruth V. Brittin 
Music Educaion 

INTRODUCTION 
This research is inspired by the sociological issue of cultural omnivorism and the notion that engagement in more styles of 

music leads to enhanced cultural capital and life opportunities. 

PURPOSE 
Music education researchers are studying the way music education experiences lead to musical omnivorism. 

METHODS 

This study surveyed advanced high school orchestra string players regarding their listening habits and playing opportunities across a range 

of musical genres to gauge their interest and access to styles. Sixty advanced high school string players completed a survey regarding their 

preferences for listening to various music styles, as well as performing experiences and aspirations for playing a variety of string genres. 

RESULTS 
Results showed virtually all benefitted from private lessons, and the majority had attended orchestra and other music camps 

and participated in festivals/ competitions. The majority (63%) reported their teachers having used Suzuki materials in private 

lessons. Regarding their listening habits, most (66%) reported listening to classical music, with just over one-third listening to 

classic rock and rap.  There were moderate, significant correlations between the number of styles respondents listened to and 

the number of styles played on their instrument, and between these factors and the number of styles they hoped to play in the 

future. Jazz was the “alternative style” played by the most string students (n = 37), followed by rock (n = 26), folk (n = 21), 

Celtic (n = 14), mariachi (n = 11), hip-hop (n = 9), and bluegrass (n = 8).  Respondents indicated which styles had been 

learned in or out of school, as well as those they hoped to play more in the future; response patterns were not always linked to 

cultural background or race/ethnicity in ways that might be expected.  Overall, all but three respondents reported listening to 

multiple styles, with 76% indicating two – five styles and the remainder indicating up to 13 styles; 77% reported they play 

more than one style on their string instrument. Almost a third indicated they are not interested in continuing to play classical 

music in the future but are interested in playing other styles on their string instrument. Results show music educators styles of 

music to consider including in their music programs. Discussion includes the issue of life-long learning, transfer of 

knowledge/skills, and accessibility. 

SIGNIFICANCE 
Advanced high school orchestra string players, well-versed in classical music, were eager to learn other genres of music. In this West Coast 

population, jazz was the style chosen most often as an area of interest/exposure. 95% of students listened to styles other than classical 

music, and 77% reported playing styles other than classical music. Almost a third of these advanced students were interested in pursuing 

music in genres other than classical music. This gives significant curricular perspective to music educators determining the direction of their 

music programs of the future.  Pedagogical questions for the future include: 1) what styles should be included in a school curriculum?, 2) at 

what developmental point do educators include repertoire/techniques of various styles? 
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ACYLATION OF TRANS-2-SUBSTITUTED 

CYCLOHEXANOLS: THE IMPACT OF SUBSTITUENT 

VARIATION ON THE PYRIDINE-INDUCED REVERSAL OF 

DIASTEREOSELECTIVITY 

 
 
 
 
 
 

Hackbusch, Sven and  Franz. Andreas H. 
Chemistry 

INTRODUCTION 

Diastereoselectivity in chemical reactions can arise from differences in activation energies associated with the reactants, if the 

process is kinetically controlled. Such selectivity is influenced by a number of factors, such as solvent polarity or temperature 

and examples for the complete reversal of diastereoselectivity. However, in some cases even achiral additives are known to 

influence the stereochemical course of reactions. In previous studies in our laboratory, we have demonstrated the capability of 

pyridine and other amine-based catalysts to reverse the diastereoselectivity of an acylation of racemic trans-1,2-substituted 

cyclohexanols with racemic acyl chloride and observed a catalyst-load dependence of the diastereoselectivity, as well as solvent 

dependence. 

PURPOSE 

We will report on our continued investigation of the pyridine-induced changes in diastereoselectivity of the acylation of 

racemic trans-1,2-substituted cyclohexanols with racemic acyl chloride, presenting new results on the reason for the previously 

observed catalyst-load dependence. In addition, the influence of the trans-2-substituents on the stereochemical outcome of the 

acylation reaction will be discussed in more detail. 

METHODS  

The acylation reactions of interest were optimized toward increased yield and different auxiliary bases were screened. A small 

library of trans-2-substituted cyclohexanols was synthesized and screened together with different acyl chlorides. The 

diastereoselectivity was determined on the crude reaction mixture using nuclear magnetic resonance (NMR) spectroscopy. 

Compounds were characterized via 1D + 2D-NMR and high resolution mass spectrometry after purification with column 

chromatography. 

RESULTS  

Improved reaction conditions were established that allowed the use of catalytic amounts of pyridine together with an auxiliary 

base. The screening of a small library of trans-2-substituted cyclohexanols revealed effects of substitution patterns on the 

stereoselectivity of the reaction, with modifications leading to bulk near the reactive center giving higher diastereomeric ratios 

up to 15:1. 

SIGNIFICANCE  
Today, there is a large demand for efficient stereospecific and stereoselective synthetic methods in both pharmaceutical 

research and manufacturing. Such selectivity is influenced by a number of factors, such as solvent polarity or temperature and 

others. Understanding the mechanism of the reversal of diastereoselectivity in this particular system of an acylation of racemic 

trans-2-substituted cyclohexanols with racemic acyl chloride will allow for chemical modification on the substrates in a 

deliberate manner. As a result, improved acylation reagents may lead to new and improved stereoselective acylation methods. 

These could potentially be applied to the efficient separation of racemic acyl chlorides, an underappreciated part of the 

synthetic organic chemistry literature. 
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ACTIVE ENGINEERING EDUCATION MODULES: A 

SUMMARY OF RECENT RESEARCH FINDINGS 

 
 
 
 
 
 

PI: Ashland O. Brown, Daniel D. Jensen, Paul H. Schimpf, Richard H.Crawford, 
 Ismail I. Orabi, Kyle A. Watson, Jiancheng Liu, Kathy S. Jackson, Chuan-Chiang Chen,  

Firas Akasheh, Michael Orr, Kevin L. Webster, George Turvey, Mouchumi Bhattacharyya 
Mechanical Engineering 

INTRODUCTION 

Contemporary engineering education is ever changing, adapting and evolving. As an example, finite element theory and 

application has in the past been included in graduate-level  courses in engineering programs, however, current industry needs 

bachelor's level engineering graduates with skills in applying  this essential analysis and design technique. 

PURPOSE 

In response to the need to introduce undergrads to  the finite element method as well as the need for engineering curricula to 

include more active learning, we have developed, implemented and assessed a suite of  Active Learning Module (ALM). The 

ALMs are designed to improve student learning of difficult engineering concepts while students gain essential knowledge of 

finite element analysis. 

METHODS  

These ALMs are self contained learning packages which have been implemented  to 1000 students at five engineering 

universities over the past five years. We have developed over twenty-eight of these ALMs covering many disciplines of 

engineering such as structures, heat transfer, vibrations, machine design, computational fluid dynamics, biomedical imaging to 

name a few. 

RESULTS  

The findings in this paper include statistical results for each ALM which compare performance on pre- and post-learning 

module quizzes to gauge change in student knowledge related to the difficult engineering concepts that each module 

addresses.  Statistical significant student performance gains provide evidence of module effectiveness. In addition, we present 

statistical comparisons between different personality types (based on Myers-Briggs Type Indicator, MBTI , subgroups0, 

different learning styles (based on Felder-Solomon ILS subgroups) and gender and ethnicity in regards to average gains each 

group of student have made on quiz performance. 

SIGNIFICANCE  
This paper summarizes the results from three years of a Phase 2 NSF grant (2011-2012,2012-2013, and 2013-2014). Of 

particular significance is the student improvement in the pre -learning module versus post-learning module  quiz scores. 

Specifically , these student improvements were 32.33% for academic year 2011-2012, 27.7% for academic year 2012-2013 and 

49.26% for academic year 2013-2014. 
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DESIGN, SYNTHESIS, AND IN VITOR BINDING STUDIES 

OF NOVEL PEPTIDES FOR HER2 TARGETING BASED ON 

KNOB-SOCKET MODEL 

 
 
 
 
 
 

Xiaoling Li, Author: Dan Su, Sameer Sachdeva, Hyun Joo, Jerry Tsai, Bhaskara Jasti  
School of Pharmacy 

INTRODUCTION 

Overexpression of Human Epidermal Growth Factor Receptor 2 (HER2) protein is found in about 30% of breast cancers. 

HER2 has been considered as a target for receptor-mediated drug delivery system and antibodies for cancer treatment. 

Pertuzumab is an antibody that inhibits cell proliferation and differentiation by binding to the extracellular domain of HER2 

and has been successfully used in the treatment of  breast cancer. Compared to antibodies, peptides that selectively recognize 

tumor cells have advantages in solubility, stability, immunogenicity and cost. 

 

PURPOSE  

To design, synthesize and characterize binding specificity and affinity of novel peptides that bind to HER2 based on Knob-

Socket model. 

 

METHODS  

Based on Knob-Socket analysis of interface from crystalline structure of Pertuzumab-HER2 complex, simple patterns of 

single residue knobs packing into 3 residue sockets that contribute to Pertuzumab-HER2 complex were identified. Linking the 

knob residues from Pertuzumab that pack into sockets on HER2 surface served as the basis to design over twenty potential 

peptides bind to HER2. From simulations in MOE software, five peptides showing low binding energies and significant 

number of interaction sites were identified and synthesized for binding specificity and affinity studies. A control peptide was 

created with scrambled sequence from one of the five peptides. In vitro binding and uptake of peptides were studied using 

HER2 over-expressed MDA-MB-361 and ZR-75-1 cells and non-HER2 expressing HEK293 cells as control. Cells were 

incubated with the five peptides and control peptide at concentration of 10μM at 37°C for 15 minutes. The fluorescence 

intensities were determined using flow cytometry. The binding affinities of peptides towards HER2 and control protein BSA 

were determined using surface plasmon resonance (SPR) spectroscopy. 

 

RESULTS  

Flow cytometry studies showed mean fluorescence intensity (MFI) of MDA-MB-361 and ZR-75-1 cells after treating with 

these five peptides were 4~60 fold higher than control peptide, while no significant difference of MFI for HEK293 cells was 

observed between five peptides and control peptide. SPR results showed that the KD for the peptides designed using Knob- 

Socket model towards HER2 were in the range of 55.4 nM to 525.5 nM. No significant binding was observed for scrambled 

sequence and BSA. Significant improvement of HER2 binding was achieved by using Knob-Socket model when comparing 

with two peptides previously designed based on residues from complementary determining regions (CDRs) of Pertuzumab 

and their KD towards HER2 were 323.0 nM and 410.0 nM. 

 

SIGNIFICANCE  

Current methods to develop antibody alternatives all suffer from the drawbacks of tedious, labor intensive, and time 

consuming processes, uncertainty of outcome and high costs of production. This study created novel strategy to design 

mimics for antibodies without involving massive experimental screening trials.  
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EFFECT OF THERMODYNAMIC ACTIVITIES OF THE 

UNIONIZED AND IONIZED SPECIES IN NANOEMULSION 

ON DRUG PERMEATION ACROSS PORCINE SMALL 

INESTINE 

 
 
 
 
 
 

Xiaoling Li, Bhaskara Jasti, Yoshiko Stowell, Md Zahir Uddin, Wabel AlBusari 
Department of Pharmaceutics & Medicinal Chemistry 

INTRODUCTION 

Oil in water (o/w) nanoemulsion is a two phase dispersed system and the oil phase can incorporate poorly water soluble drugs 

to form a liquid dosage form. The role of thermodynamic activities of the ionized drugs in solution when permeating through 

various barriers was explained by our group previously, however, the mechanism of the ionized and unionized drug 

permeation from nanoemulsion has not been fully elaborated from thermodynamic activity aspects. 

 

PURPOSE  

To delineate the role of thermodynamic activities of the unionized and ionized species in nanoemulsion on permeation of the 

acidic drug across porcine small intestine. 

 

METHODS  

Nanoemulsion was prepared using medium chain triglyceride oil and Span80/Tween80 mixtures. Poorly water soluble acidic 

drug, ketoprofen, was used as a model drug. Three levels of drug loading were used to study the drug partition in 

nanoemulsion. The drug in nanoemulsion was separated into the oil phase and the aqueous phase by ultrafiltration. The pH of 

the aqueous phase of nanoemulsion (pHaq) was measured. The fraction of ionized and unionized species was calculated based 

on the Henderson-Hasselbalch equation. The thermodynamic activity was expressed as the degree of saturation (DS). DS in 

the oil phase of nanoemulsion (DSoil) was calculated by dividing the drug concentration by the solubility in the oil phase. DS 

of unionized species (DSu) and ionized species (DSi) in the aqueous phase of nanoemulsion was calculated by dividing the 

unionized or ionized drug concentration by the intrinsic solubility and the maximum solubility, respectively. In vitro 

permeation studies were conducted using the side-by-side diffusion cells with the porcine small intestine at 37°C. The 

maximum fluxes (Jmax) of unionized and ionized species were determined from the permeation studies using the saturated 

solution at different pH. The total flux (JT) was obtained from the experiment and simulated based on the fluxes of unionized 

species (Ju) and ionized species (Ji) using the equation JT=Ju+Ji=DSuJumax+DSiJimax. 

 

RESULTS  

As the DSoil increased, the pHaq decreased due to the increase in the net amount of drug partitioning from the oil phase to 

the aqueous phase. The decrease in pHaq led to an increased DSu while DSi remained almost constant. JT increased as DSu 

increased while DSi remained constant and Ju increased while Ji remained constant. As the DSu increased, the relative 

contribution of ionized species (Ji/JT) decreased from 81.0% to 32.4%. 

 

SIGNIFICANCE  

The flux across the porcine small intestine was determined by formulation and the thermodynamic activities of both ionized 

and unionized species of a acidic drug in the aqueous phase of nanoemulsion.  
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CONFIRMING DIFFERENCES IN CONFORMATION: 

INFRARED MULTIPHOTON DISSOCIATION 

SPECTROSCOPY OF ISOMERIC DIPEPTIDES ALADAP AND 

DAPALA. 

 
 
 
 
 
 

Jianhua Ren (PI), Patrick Batoon  
Chemistry 

INTRODUCTION 

Our studies have shown that isomeric dipeptides exhibit significantly different proton affinities and gas-phase basicities. The 

only difference between the two peptides is the order for which the two residues are placed. For the case of this research, a 

basic residue is placed closest to the N-terminus or closest to the C-terminus. Molecular modeling shows that one protonated 

isomer is more compact than the other, allowing efficient internal solvation of the charged site, thereby increasing its proton 

affinity and gas-phase basicity. Although theory suggests differences in conformation, these differences have not been 

confirmed experimentally. 

PURPOSE 

To apply in-depth conformational analysis via molecular modeling using varying levels of theory and to compare 

experimentally acquired Infrared Multiphoton Dissociation (IRMPD) spectra data to validate the accuracy of our modeling.   

METHODS  

The peptides analyzed contained Alanine (Ala) and 2,3-diaminoburitic acid (Dap) and were synthesized in-house using 

standard solid-phase peptide synthesis. IRMPD spectra were obtained using a Fourier-transform ion cyclotron resonance mass 

spectrometer (FT-ICR MS) coupled to the Free Electron Laser for Infrared eXperiments (FELIX Facility) in Nijmegen, The 

Netherlands. Molecular modeling results were acquired using a sequential approach where 10,000 initial conformers were 

generated and sequentially optimized using progressively higher levels of theory until the 10 lowest energy conformers and 

their vibrational modes were determined using B3LYP/6-311+g(d) and ωB97X-D/6-311+g(d) levels of theory. MP2/6-

311++g(2d,p) level calculations were carried out on the final conformers to obtain a more accurate energy ladder. Lastly, 

calculated infrared spectra for each conformer was compared to IRMPD spectra to determine the most likely conformers 

represented by the experimental spectrum.   

RESULTS  

The IRMPD spectra of AlaDap and DapAla were acquired and are shown to exhibit completely different spectra. Calculated 

IR spectra and IRMPD spectra were directly compared. The results show that for both peptides the IRMPD spectrum 

contains features present in IR spectra of several calculated conformers. This indicates that the experimental spectrum 

represents a population of different conformers existing in the gas phase. Application of a Boltzmann weighted average for 

calculated IR spectra intensities and frequencies provides better matching to the IRMPD spectrum.    

SIGNIFICANCE  
Comparing calculated infrared spectra to experimentally acquired IRMPD results provide essential benchmarking of the 

accuracy of our theoretical models. Also, by understanding sequence dependent conformation effects on model systems we 

can gain critical insight into the form and function of biologically relevant peptides and proteins.
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HIGHLY ACCURATE DISSOCIATION DYNAMICS OF 

METHYL HYDROPEROXIDE (CH3OOH) BY TPEPICO 

 
 
 
 
 
 

Kyle Covert, Chrissa Mozaffari, Krisztina Voronova Research Advisor: Dr. Bálint Sztáray 
Chemistry 

INTRODUCTION 

Methyl hydroperoxide (MHP) is an important gas phase molecule that contributes to oxidation and radical 

propagation in combustion chemistry. MHP is also the simplest organic hydroperoxide (ROOH) that is difficult to 

synthesize and study due to its explosive properties. Dissociation dynamics of this molecule have been studied but, 

most of the research is focused on cleaving the O-O bond. Beyond that, a few studies contain qualitative data on 

the dissociation fragments. 

PURPOSE 

Much is not understood about the fragmentation pathway or thermodynamics of MHP. MHP can undergo 

unimolecular dissociation to form a QOOH ion, one of the most sought after and important species in combustion 

chemistry. From there, the thermochemistry of the QOOH radical can be obtained.  

METHODS 

In this experiment, MHP is fragmented by way of photodissociation and various energy selected photoions are 

measured very accurately using Threshold Photoelectron Photoion Coincidence spectroscopy (TPEPICO). Tunable 

vacuum ultraviolet light from the Swiss Light Source synchrotron in Switzerland is used to photoionize and 

dissociate molecules into photoions. Threshold electrons (zero kinetic energy) are detected in coincidence with their 

photoions by imaging detectors. This allows for true coincidence measurements yielding highly accurate energetics 

of the ions. 

RESULTS 

This work is the first time highly accurate energy selected dissociation has been performed with MHP. The 

breakdown diagram for MHP shows the fractional abundance of photoions depending on the amount of energy put 

into the system. Due to the nature of selecting only zero kinetic electrons in TPEPICO detection, the energy 

corresponds to the internal energy of the ions. From this, thermodynamic data can be obtained for the analyte such 

as 0K heats of formation and adiabatic ionization energy. Advanced modeling and ab intio calculations were 

performed to find said values and gain an understanding of the fragmentation pathways. 

SIGNIFICANCE 

Understanding the fragmentation pathway of MHP leads insight into combustion reactions of this molecule and the 

products it may form. The thermodynamics are equally important giving us a view on the stability, and energy that 

can be released by MHP. This all contributes in understanding the complex radical chain propagation of low-

temperature combustion chemistry. 
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NATURALLY OCCURRING MOLECULE, CAFTARIC ACID, 

FOUND IN GRAPES AND WINE, FOR USE AS A 

TRANSTHYRETIN STABILIZING AGENT   

 
 
 
 
 
 

Miller, M., Choi, M., Alhamadsheh, M.   
Pharmaceutical and Chemical Sciences 

INTRODUCTION 

As more attention is raised to transthyretin amyloidosis diseases, molecules that are safe and efficacious are desired for 

ameliorating their effects. 

PURPOSE 

Candidates currently under review have lacked in their efficacy (Tafamidis) or their relative safety (Diflunisal), which leaves 

patients with few options. 

METHODS  

Here we provide evidence that caftaric acid, which is found in high abundance in grapes, raisins, and wine, may be used as a 

safe and natural transthyretin stabilization agent. 

RESULTS  

 

SIGNIFICANCE  
We present that caftaric acid, at naturally occurring levels in wine and grape juice, binds with high affinity and selectivity in 

vitro, and attempt to show caftaric acid’s potential as a therapeutic.
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SEPARATING ELECTRON CORRELATIONS BY ENERGY 

SCALE: A SYSTEMICALLY IMPROVABLE FRAGMENT-‐

BASED APPROACH   

 
 
 
 
 
 

Dr. Anthony Dutoi   
Chemistry 

INTRODUCTION 

The accuracy of large‐scale ab initio quantum mechanical calculations are always desired, but unfortunately not usually 

practical in many fields, such as studies of heterogeneous catalysis, photosynthesis, and functional mechanisms of 

biomolecules. The prevailing Density Functional Theory (DFT) method is a compromise between cost and accuracy, however 

suffers from a number of failure cases, e.g., bond breaking. On the other hand, the simple theoretical nature of Force-Field 

simulations, which often work well, reminds us that large systems are not necessarily exponentially complicated. 

PURPOSE 

Our research group is focusing on implementing highly accurate and systemically improvable recoupled-system simulations of 

large‐scale molecular systems, such as biomolecules, heterogeneous catalysis, water clusters, and crystal structures. 

METHODS  

In our approach, electrons are not treated individually in the global calculation, but subunits are chosen. (e.g., amino acid 

residues or individual water molecules) The most important local states will be selected to account inter‐subunit interactions. 

Most familiar wavefunction methods can be applied to this internally correlated Hamiltonian, and the Hamiltonian itself is 

systematically improvable to exactitude. Furthermore, different parts of a system can be treated at different accuracy. Our 

initial investigations focus on the correlation structure of groups of harmonic oscillators, where coupling inside of groups is 

stronger than between groups. This mimics discrete molecules while providing us with exact analytical solutions for error 

comparisons. 

RESULTS  

Results, such as better accuracy under same calculation sizes, and very low computation cost (averaged 2.5 sec vs 3000 sec) 

under the same or better accuracy, are achieved in our test cases. Recoupled-system method exhibits strong advantages over 

the traditional methods in large-scale simulations. 

SIGNIFICANCE  
Being able to simulate large molecular systems is always very important not only to chemist but also to many life science 

research fields. The approach of recoupled-systems could possibly advance our understandings of very complicated biological 

mechanisms and the interactions of large-scale molecular systems.
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SIMULATION OF X-RAY TRANSIENT ABSORPTION 

SPECTROSCOPY FOR FOLLOWING VIBRATIONAL 

MOTION 

 
 
 
 
 
 

Anthony Dutoi 
Chemistry 

ABSTRACT 

 Extremely short (less than 1 fs) soft x-ray pulses are emerging as cutting-edge tools for investigating 
molecules on time scales shorter than the oscillation of a chemical bond. The very large photon energies 
and band widths of such pulses pose serious challenges for ab initio simulations of transient x-ray 
absorption spectra because the relevant final molecular states are so high in energy (and are generally 
decaying), and because so many states will participate. We build a theoretical framework, within which 
electronically correlated computations can be used to understand the x-ray absorption spectra of vibrating 
molecules, resolved both spectrally and in time. In particular, absorption at core–valence resonances are 
computed as a function of the stretch coordinate for halogen molecules and their molecular ions. This 
yields insight into what spectral features can be expected when an x-ray probe is used to follow vibrational 
dynamics in real time. In experiments with Br2, strong-field ionization has already been seen to produce 
coherent stretching oscillations of both the molecular ion and the depleted neutral species. Foremostly, 
detailed understanding of the dominant transitions that contribute to such a spectrum is desired (their 
character, intensity, line shape, and dependence on the vibrational coordinate). This study lays the 
foundation for eventual convergence of combined experimental and theoretical study of a common 
system. 



 

EFFECTS OF ENERGY DRINKS ON BLOOD PRESSURE IN 

CAFFEINE NAÏVE VERSUS NON-NAÏVE YOUNG HEALTHY 

VOLUNTEERS   

 
 
 
 
 
 

Joanna L. Quach, Nancy N. Nguyen, Sachin A. Shah   
Pharmacy Practice 

INTRODUCTION 

Energy drinks have been claimed to increase alertness and improve mental performance. Increasing energy drink consumption 

in recent years has raised concern about its safety. Previous studies have reported that caffeinated energy shots significantly 

increase systolic blood pressure as compared to decaffeinated energy shots. However, the differential effects of blood pressure 

in caffeine naïve compared to non-naïve individuals has not been fully investigated.   

PURPOSE 

To evaluate the effects of caffeinated and decaffeinated 5-hour Energy shots on blood pressure in caffeine naïve versus non-

naïve young healthy volunteers.   

METHODS  

: Individual patient data from two randomized, double-blinded, controlled crossover studies were combined and analyzed 

Subjects were. Subjects in both studies received a regular caffeinated and a decaffeinated 5-hour Energy shot separated by a 

washout period of six days. categorized caffeine naïve (consuming <1 cup of caffeinated beverage a day) or non-naïve 

(consuming ≥1 cup of caffeinated beverage a day). Blood pressure was recorded at baseline, 1 hour and 3 hours after 

consumption of the energy shot. Data were analyzed using student’s t-test. 

RESULTS  

A total of 30 healthy volunteers (40% males) were enrolled, with 20 caffeine naïve subjects and 10 caffeine non-naïve subjects. 

The mean age was 23.2 ± 2.39 years and mean weight was 143.07 ± 30.23 pounds.  A significant increase of 7.18 ± 6.58 

mmHg in systolic BP was seen in caffeine naïve subjects compared to 2.40 ± 5.65 mmHg increase in non-naïve subjects 

(p=0.05). Mean diastolic blood pressure changes were similar after consumption of the caffeinated energy shot. With the 

decaffeinated energy shot, mean systolic and diastolic blood pressures were similar between the two groups.  

SIGNIFICANCE  
Caffeine naïve individuals experienced an approximately three-fold greater increase in systolic blood pressure 1 hour after 

consumption of a caffeinated energy shot compared to non-naïve individuals. Further research is required evaluating the true 

cardiovascular risk of energy drinks in caffeine naïve individuals.
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CONSUMPTION OF HIGH FRUCTOSE AND GLUCOSE 

IMPAIRS AORTIC FUNCTION IN FEMALE RATS 
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Roshanak Rahimian1 

1Department of Physiology and Pharmacology,  

Thomas J. Long School of Pharmacy,  

University of the Pacific, Stockton, CA, USA 
2Department of Pharmacology and Therapeutic Chemistry,  

School of Pharmacy, University of Barcelona, Barcelona,  

CIBERObn, IBUB, Spain  

  
INTRODUCTION 

Intake of high fructose, especially in soft drinks, has shown to contribute to variety of metabolic disorders such as 

diabetes and obesity. The consumption of fructose, mainly from high-fructose corn syrup (HFCS) in soft drinks and 

other sugar-sweetened beverages, has significantly increased in the US during the past several years. HFCS is an end 

product of combination of glucose and fructose. To date little is known about the comparative effects of high 

fructose and high glucose on rat aortic vascular function. 

  

PURPOSE 

The objective of this study was to compare the effects of high glucose (HG) and high fructose (HF) (20% w/v in 

drinking water for 8 weeks) consumption on female rat aortic function. 

 

METHODS  

10 week old female Sprague-Dawley (SD) rats were divided into 3 groups,  supplemented with 20% w/v glucose or fructose in 

drinking water for 8 weeks.  Control  group received no sugar supplement. Endothelium-dependent vasodilation (EDV) to 

acetylcholine (ACh; 10-8 to 10-5M) and bradykinin (BK; 10-9 to 10-5 M) and endothelium-independent vasodilation to 

sodium nitroprusside (SNP; 10-9 to 10-5 M) were measured in aortic rings pre-contracted with phenylephrine (PE) or U46619. 

Constrictor response curves to PE (10-8 to 10-5 M) were also generated.  

 

RESULTS  

The EDV to ACh was preserved in both HF- and HG- groups. HF ingestion, but not HG, significantly decreased maximal 

relaxation to BK. The potency of endothelium-independent vasodilation to SNP was augmented in aortic rings from HG 

group. However, HF ingestion significantly attenuated the potency of relaxation to SNP. The PE-induced contraction was not 

changed in HF group, but it was decreased in aortic rings from HG-fed rats. 

 

SIGNIFICANCE 

Our data suggest that an increase in the sensitivity of smooth muscle to NO may in part contribute to the decreased PE 

contractile responsiveness in HG group. Furthermore, a  decrease in the sensitivity of vascular smooth muscle to NO along 

with the impaired vasodilatory responses to BK in aortas of HF-fed rats suggest that fructose ingestion may have a higher 

impact in inducing aortic dysfunction compared to glucose ingestion (supported by NIDCR). 
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DEVELOPMENT OF KARPLUS EQUATIONS FOR 1→6-

LINKED DISACCHARIDES 

 
 
 
 
 
 

Amelia Watson, Andreas Franz 
Chemistry 

 

INTRODUCTION 

In determining the solution structure of disaccharides, the glycosidic linkage, the connection between the sugars, is 

of particular interest.  

 

PURPOSE 

Precise knowledge about the glycosidic bond and its geometry allows us to describe the conformations of the 

compounds of interest. Based on data from Magnetic Resonance experiments (NMR) the Karplus equation gives 

the relationship between the nuclear coupling constant and dihedral angle of the coupled atoms.  

 

 

METHODS 

Experimental coupling constants were extracted from J-HMBC NMR data. A computational method for the 

development of Karplus equations that describe the glycosidic linkage is currently being developed. Compounds 

were first submitted to Spartan ’14 which resulted in a conformer distribution. Those conformers were submitted to 

Gaussian ’09 for optimization and a single point NMR calculation. The coupling constants (Hz) were extracted and 

fitted to the Karplus equation ( J = A*(cos (π*θ))2 +B*(cos(π*θ))+C. Statistical distributions of dihedral angles 

(MD-simulation) and the computed Karplus equation were used to determine the weighted coupling constants for 

comparison with the experimental values.  

 

RESULTS 

This method was used on several simple structures and preliminary data showed a good fit between the computed 

and experimental coupling constants. Future work will continue the development of this method and test it on 

1→6-linked disaccharides.  

  

SIGNIFICANCE 

The conformations of these type of compounds is important to describe as it influences their reactivity with and 

recognition by other biomolecules in essential processes in living organisms.  
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RIB DISLOCATION IN AN ELITE HOCKEY ATHLETE:  

A CASE REPORT   

 
 
 
 
 
 

Katie Yakel   
HESP 

INTRODUCTION 

A 27-year-old elite hockey athlete attempted to hit another player on the ice, when the opposing player suddenly counter-hits 

the affected athlete. The athlete sustained a blow to the right side of his chest. Upon examination by the team physician, the 

athlete was transported to the emergency room due to the inability of the ribs to stay in place with any upper body movement. 

The athlete was then seen by an emergency room physician, was a non-surgically discharged, and received no formalized 

rehabilitation or treatment for his diagnosis of a rib dislocation.   Rib subluxation, Rib Fracture, Pneumothorax, 

Hemopericardium    

PURPOSE 

To familiarize the Athletic Training community with a rare injury to the ribs that is not commonly seen in athletics, which 

occurred to an elite hockey athlete during an athletic competition.    

 

METHODS  

The athlete was released from the hospital upon initial diagnosis of a rib dislocation, with no surgical intervention. One week 

after the injury occurred, a thoracic surgeon met with the athlete. The thoracic surgeon counseled the athlete and explained 

two types of intervention, surgical and non-surgical, that could be utilized to treat and manage his current condition. Upon 

choosing the non-surgical option, the athlete was advised to limit all activity until the ribs could properly heal. The athlete 

returned to full participation 6 months after the initial injury.    

RESULTS  

Dislocation of the ribs is rarely documented of in the realm of athletic competition. More commonly, traumatic injuries 

occurring to the ribs and sternum occur in automobile accidents and are treated surgically by using steel plates and screws to 

stabilize the sternum and rib articulation. This case study focuses on an isolated injury that caused ribs 5 - 7 to dislocate and 

resulted in non-surgical treatment. Due to the limited literature on rib dislocations occurring to athletes, it is necessary that 

Athletic Trainers become aware of the management and different treatment options for this uncommon injury.    

SIGNIFICANCE  
Athletic Trainers are often first on scene when an emergency injury occurs in athletic competition. Due to this, Athletic 

Trainers and other healthcare professionals that work closely with athletes need to be aware of proper management of rib 

dislocations, how to rule out other life-threatening pathologies, and possible complications that is associated with this rare 

injury.   Keywords: athletic rib injury, rib dislocation, rib subluxation, thoracic trauma
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SPLEEN LACERATION IN AN ELITE HOCKEY ATHLETE:  

A CASE REPORT   

 
 
 
 
 
 
 Katie Yakel   

Health Excersize and Sport Science 

INTRODUCTION 

A 24-year-old semi-professional hockey athlete was competing in the first period of a game, when he made contact with an 

opposing athlete. He was pushed into the boards on the railing of the ice hockey rink by the opposing player, and sustained a 

large impact to his abdomen. The hockey athlete was evaluated by a physician on the bench and finished the rest of the game 

with some mild abdominal pain and retuned to his hotel room for the night. The athlete was then taken to the emergency 

room 5 hours post-game after passing out and having extreme pain in his abdominal region.  Differential Diagnosis: Rib 

fracture, intercostal contusion, intercostal strain    

PURPOSE 

To educate the Athletic Training community about an uncommon, but potentially life threatening injury to the spleen that 

occurred in an elite hockey athlete during athletic competition.   

METHODS  

Treatment: The athlete was kept in the hospital five days after the initial injury, with no surgical intervention. He was kept on 

physical activity restriction 3 weeks after discharge and then started light activity 6 – 10 weeks after the injury. This was 

followed by a progression to light weights upon reaching 12 weeks post-injury. Return to full activity was granted 7 months 

after the initial injury.    

RESULTS  

Uniqueness: Spleen lacerations occur due to a traumatic blunt force trauma, but are most commonly found in motor vehicle 

accidents as opposed to athletic events. Clinicians that are involved with the evaluation and treatment of athletes who compete 

in contact sports are not as apt to recognize the signs and symptoms of a splenic injury.   

SIGNIFICANCE  
It is necessary that health care professionals keep in mind the possibility of injury to the spleen when evaluating an athlete that 

has had extreme trauma to the abdominal region.  
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UNDERSTANDING STUDENTS’ MOTIVATIONS IN SCHOOL 

ORCHESTRA MUSIC PROGRAMS 

 
 
 
 
 
 

Scott McColl 
Music Education 

INTRODUCTION 

String programs, once the main instrumental music program choice for children, have been seeing a decline in participation 

since the turn of the 1900s (Hash, 2009). Despite this decrease in interest and availability of public school string programs, 

many schools continue to offer strings as an option for students, allowing students to explore their musical interests of violin, 

viola, cello, or bass. In order to keep elective instrumental students involved, engaged and inspired, it is important to 

understand what factors affect their decisions to persist or quit music instruction. 

PURPOSE 

The purpose of this research, based on a study by Evans & McPherson (2014), was to reveal what affects young string players’ 

decisions to participate in orchestra based on how well they feel that their psychological needs of competence, relatedness, and 

autonomy have been met. 

METHODS  

The participants in this research were 69 students from four schools serving students in grades six through eight in Stockton. 

Of the students who participated in this survey, 2 played bass, 10 played cello, 5 played viola, and 52 played violin. Students 

were administered a short survey with 14 Likert-type questions and 4 open-ended questions. Questions 1 through 5 assess a 

student’s competence on their instrument, questions 6 through 9 assess a student’s relatedness and questions 10 through 14 

assess a student’s autonomy. The results from each category of questions were totaled in order to give each student a raw 

score based on how they answered. Averages of these scores were formulated for each student, class, and school in order to 

compare groups using one-way ANOVA tests. The open ended questions were utilized in order to allow students to write 

more personally about their orchestral experiences. 

RESULTS  

Results found that students felt that their competence needs had been met (4.15/5), their needs for autonomy had also been 

met (4.35/5), but their needs for relatedness were significantly lower (3.38/5) than competence and relatedness (p=<0.01). 

These results show that the students polled in this research felt less connection with their teacher and peers than compared to 

the confidence in their ability. Also, when comparing the average relatedness level of the students who stated that they had 

never thought about quitting to those who had (question number two in the open ended section), students' relatedness rating 

was proven to be significantly influential to students’ thoughts on quitting (p=0.0056). 

SIGNIFICANCE  
Current and future teachers should not underestimate the power that they and students’ peers have on maintaining an 

orchestral program. This research highlights this importance in that students who felt more connected to the teacher and peers 

were less likely to think about quitting. By actively addressing relatedness in the classroom, teachers will effectively lower the 

risk that instrumental music students will consider quitting orchestra. 
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MUTATIONS IN EXONS 1 AND 2 OF PAX9 GENE AND 

HYPODONTIA 

 
 
 
 
 
 

Hostage Margaret, Kim Eric, Miroslav Tolar, Abolfazlian Arash, Melanie Seto, Shweta 
Deshmukh, Soomin Hong, Marie M. Tolarová 

Dugoni School of Dentistry, Orthodontics 

 
 
INTRODUCTION 
Hypodontia is one of the most common dental anomalies that result in aesthetic and functional problems. A wide 
range of prevalence values for missing teeth has been reported ranging from 1.6% to 25.4% in adult population. 
Our understanding of  the genetic basis of  tooth agenesis is still limited.  Several genes have been explored, 
including, but not limited to PAX9 and MSX1. The normal function of  the PAX9 gene, a transcription factor that 
plays an important role in signaling between epithelial and mesenchymal cells during tooth development, seems to 
be critical during development of  dental lamina. 
 
PURPOSE 

The goal of our study was to identify genetic mutations in exon 1 and exon 2 of PAX9 gene, commonly associated 

with a lack of tooth development in probands and their close relatives. 

 

METHODS 

Our sample consisted of 66 individuals with congenitally missing teeth and 50 of their relatives. Saliva specimens 

were collected from all individuals.  Most of saliva specimens were collected using our own protocol. Modified 

chelex method was used to extract DNA. A smaller number of specimens were collected using Oragene saliva kit. 

Following DNA isolation, PCR was done using specific primers for each single nucleotide polymorphism, agarose 

electrophoresis followed to confirm PCR product, which was then purified and sent to sequencing laboratory. The 

sequenced specimens were analyzed for PAX9 genotypes. 

 

RESULTS 

Out of 66 individuals with missing teeth and 50 their family members that were genotyped, 13 mutations (9 in 

probands and 4 in family members) in exons one or two of PAX9 gene were found. Among 76 controls, none had a 

mutation in exons one or two of PAX9 gene. 

 

SIGNIFICANCE 
Results of this pilot study suggest a rather strong association of exon 1 and exon 2 mutations of PAX9 gene in 
individuals with hypodontia in our sample. Evaluation of a larger sample will enable us to draw more definitive 
conclusions. Our study continues and, in addition to PAX9, also MSX1and BMP4 gene polymorphisms are studied. 
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DENTAL CARIES AND TASTE RECEPTOR GENES 
 
 
 
 
 
 

Nikta Ghaderi, Tarun Padmani, Mirek Tolar, Melanie Seto, Fateh Arslan, Soomin Hong, 
Arief Halim, Marie M. Tolarová 

Dugoni School of Dentistry, Orthodontics 

INTRODUCTION 

Dental caries is one of the most prevalent diseases worldwide and the most common chronic childhood 
disease in the United States. Although previous studies suggest the importance of genetic factors, not too 
much is known about dental caries in relation to food choices that people make due to a specific genetic 
mutation. Our review analyzes the genetic influence of taste perception on caries susceptibility. 
 

PURPOSE 

Specifically, we focused on the bitter taste perception from TAS2R38 genes and the sweet taste perception 
from the TAS1R2 genes. The results of this review proved that genotypes of taste perception do have an 
influence on dental caries. This information can be used to create a customized diet to prevent or decrease 
morbidity of dental caries in primary, mixed and permanent dentition. 
 

METHODS  

A case-control study was performend comparing polymorphisms of 5 TAS2R38 and TAS1R2, taste 
receptor genes in 54 patients with cleft lip and/or palate and their 57 relatives, and 28 unaffected 
individuals in Udaipur, India. A Taqman Allelic Discrimination Assay along with a RT-PCR machine was 
used for rapid detection of SNP’s. 
 

RESULTS 

Results showed that percentages of protective alleles were significantly higher (p<0.05) in controls for the 
TAS2R38 gene compared to cases for all SNPs studied. This shows that for TAS2R38 genes, patients with 
cleft lip and/or palate possessed less caries protective taste receptor genes and more caries risk genes. 
Results for TAS1R2 gene were inconclusive. 
 

SIGNIFICANCE  

 After thorough review of these studies, it was concluded that the incidence of caries disease could be 
related to taste perception genes. The TAS2R38 genotype and bitter taste perception have a strong 
relationship to caries incidence. The PROP bitter taste perception also has a very solid association, due to 
super tasters having less caries disease. Sweet taste perception correlated with genes TAS1R2 and GLUT2 
also are correlated to caries rate. This knowledge could be used to target patients who are at a higher risk 
for caries based on their genetics, and to perform a DNA analysis or simple taste perception rating. This 
can help target these high-risk patients and help develop a hygiene and diet program for caries protection. 
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CLEFT LIP AND PALATE IN VIETNAM AND FOLATE-

RELATED GENES 

 
 
 
 
 
 

Holly Yuen, Nick Ng, Miroslav Tolar, Veronika Tolarova, Helen Berdichevsky, Soomin 
Hong, Fateh Arslan, Melanie Seto, Arief Halim, Maureen Valley, Marie M. Tolarová 

Dugoni School of Dentistry, Orthodontics 

 
INTRODUCTION 
The etiology of nonsyndromic cleft lip with or without cleft palate (NCLP) is multifactorial, including genetic and 

environmental factors. Folate-related genes methylenetetrahydrofolate reductase (MTHFR) and reduced folate 

carrier 1 (RFC1) are among those genetic factors most intensively studied. When their function is altered due to 

mutations, a decreased utilization of folate slows down cell multiplication and it may contribute to orofacial clefting.  

RFC1 (Reduced Folate Carrier 1) gene that encodes a cell membrane protein essential for internalizing folate bound 

to a folate-binding protein from circulating blood into cells. 

 

PURPOSE 

Purpose of our study was to determine whether MTHFR677CT and the RFC180AG polymorphisms are associated 
with NCLP in CanTho, Vietnam. 
 
METHODS 
A case-control study design was used. Cases (individuals affected with NCL/P; n=38) and controls (n=33) for this 
study were identified during Rotaplast medical mission to CanTho, Vietnam. Diagnosis of NCL/P was determined 
by medical geneticist (MMT) conducting physical examination of each individual. Controls (n = 33) were recruited 
in the same hospital. Venous blood and saliva was obtained for DNA analysis. DNA was isolated from dry blood or 
saliva spots. MTHFR 677CT and RFC1 80AG genotypes were established by PCR amplification and single 
nucleotide conformational polymorphism detection using polyacrylamide gel electrophoresis (PAGE). 
 
RESULTS 
Mutations of the MTHFR 677th nucleotide were relatively rare in CanTho samples of cases and controls that we 
studied. We found a different proportion of genotypes in cases and controls for MTHFR 677CT, but only one 
homozygote TT (in controls). There were twice as many CT heterozygotes in cases compared to controls (34.2% vs 
15.2%) and thus a higher T allele frequency in cases (0.171) compared to controls (0.106) was found. However, 
these differences were not significant. Very interesting findings were revealed by analysis of RFC1 80AG. Mutated 
allele G was common in cases as well as in controls (higher in cases - 0.554 compared to controls - 0.5). Although 
GG genotypes were observed in the same proportions in cases and in controls (27 % vs 27.3%), lower proportion 
of AA homozygotes (16.2% vs 27.3%) and higher proportion of AG heterozygotes (56.8% vs 45.4%) were 
observed. The difference in distribution of genotypes between cases and controls was statistically significant 
(p=0.041). 
 
SIGNIFICANCE 
The present study suggests association of 80AT variant of the RFC1 gene with NCL/P in CanTho Vietnam. No 
association was observed for 677CT variant of MTHFR . The study continues by increasing size of samples for 
cases and controls and by involving also mothers and fathers of cases 
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GINGIVAL CREVICULAR FLUID VOLUME IN PATIENTS 

TREATED WITH INVISALIGN 

 
 
 
 
 
 

Mirek Tolar, Walied Touni, Elyse Garibaldi, Iroshini Perera, HeeSoo Oh, Mohamed 
Fallah, Tamer Alpagot, Marie M. Tolarová, Robert Boyd 

Dugoni School of Dentistry, Orthodontics 

INTRODUCTION 

Invisalign system has a firm place among techniques of orthodontic tooth movement (OTM). However, 
very little is known about underlying cellular and biochemical mechanisms. 
 

PURPOSE  

We studied gingival crevicular fluid (GCF) volume as an early sign of inflammatory response to OTM. 
 

METHODS  

Out prospective study had six participants (IRB approval Nr. 14-57). We followed twenty teeth at baseline 
and at five time points over 14 weeks into treatment with Invisalign. Periopaper strips (Oraflow) were used 
for GCF collection and Periotron (Oraflow) for volume measurements. Means per groups of teeth were 
calculated and significance of differences was determined by paired t test. 
 

RESULTS  

Major increase of GCF volume occurred at the start of the aligner. Subsequent aligners triggered a 
diminishing response. A GCF volume measured after two weeks of aligner wear was always lower than the 
value at the start. 
 

SIGNIFICANCE  

GCF volume changes, when compared to baseline of the same patient, seemed to follow loading of the 
teeth with the aligner. The study will be continued with the focus on concentration of cytokines in GCF. 
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DISSOCIATIVE PHOTOIONIZATION OF DIETHYL ETHE 
 
 
 
 
 

 
Balint Sztaray, Chrissa Mozaffari, Kyle Covert, and Krisztina Voronova 

Chemistry 

 

INTRODUCTION 

Ever since ozone depletion was correlated to chlorofluorocarbon (CFC) consumption by Rowland and Molina1 and the 

Montreal Protocol was passed in 1987, CFCs have been slowly phased out. Since 1974, several research confirmed that CFC 

usage is directly linked to ozone depletion and global warming. In fact many ozone depleting substances (ODSs) are compared 

to CFCs in how much ozone they deplete by setting the ozone depleting potential (ODP) of CFCl3 to 1.0. At the same time, 

CFCs are also potential contributors to global warming, which effect can be described as global warming potential (GWP). 

 

PURPOSE 

Unfortunately, there are still cases in which CFCs must be used, because of a lack of alternatives. Consequently, accurate 

thermochemical information on CFCs is important for atmospheric models. Imaging Photoelectron Photoion (iPEPICO) 

Spectroscopy has the ability to energy select photoions by monochromatic vacuum ultraviolet (VUV) photoionization and by 

detecting photoions in coincidence with threshold photoelectrons. It can provide the necessary accuracy for thermochemical 

networks. 

 

METHODS 

The dissociative photoionization of three chlorofluorocarbons, CF3Cl, CF2Cl2 and CFCl3 (CFC-13, CFC-12 and CFC-11) 

was studied by Imaging Photoelectron Photoion Coincidence (iPEPICO) Spectroscopy. The molecular ions were prepared by 

vacuum ultraviolet photoionization and their lowest energy dissociation channel was studied, where all three energy selected 

molecular ions lose a chlorine atom. 

 

RESULTS 

At higher photon energies, CFC-13 and CFC-12 also exhibit a fluorine-loss dissociation channel, parallel with chlorine loss. 

Zero-kelvin appearance energies were determined for all five dissociation processes by modeling the experimental data. In the 

case of CFC-13, the effect of a shallow potential energy well only slightly influenced the breakdown curve (fractional ion 

abundance as the function of photon energy) and the whole breakdown curve was used to determine an accurate 0-K onset 

and the adiabatic ionization energy. In CFC-12, the breakdown curve exhibited wide oscillations coinciding with the peaks in 

the threshold photoelectron spectrum and the slope of the curve indicated that the potential energy well is again shallower 

than the width of the room-temperature energy distribution of the neutral precursor. For this system and also for CFC-11, the 

0-K onset was determined from the disappearance point of the parent ion signal. The second, fluorine-loss dissociation was 

modeled using rigid activated complex RRKM theory to take the competitive shift into account when determining the 

appearance energy of the [M–F]+ daughter ions. The 0 K onset energies for the Cl-loss dissociation for CF3Cl, CF2Cl2, and 

CFCl3 were 12.802 ± 0.003 eV, 12.029 ± 0.010 eV, and 11.622 ± 0.006 eV, respectively. The 0 K onset energies for the F-loss 

dissociation for CF3Cl and CF2Cl2 were 13.69 ± 0.10 eV and 13.92 ± 0.10 eV respectively. 

 

SIGNIFICANCE 

Accurate thermochemical information on CFCs is important for atmospheric models. 
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MIMICKING METAL COMPLEXES INVOLVED IN 

BIOLOGICAL PROCESS FOR APPLICATION IN GREEN 

ENERGY PRODUCTION 

 
 
 
 
 
 

Qinliang Zhao, Chao Feng 
Chemistry 

ABSTRACT 

Metal complexes that play important roles in regulating redox processes in biological and synthetic systems 
have attracted great attention from chemists, biologists and material scientists. Investigating the detailed 
processes of their reactivities is essential for us to understand how the functions of the metal complexes 
depend on the choice of the metal atoms, coordination environment of the metal centers and the 
supporting facility of the complexes. Hopefully in the future, efficient alternative catalysts can be designed 
and synthesized.       In nature, the oxygen-evolving complex, Mn4O5Ca, in Photosystem II is the active 
site in catalytically converting water molecules to oxygen gas. A similar bio-inspired metal complex, MnV-
oxo, was able to mimic this function. Many other metal complexes have also been explored as artificial 
photosynthesis systems. Inspired by the mechanism of Cytochrome P450s in functionizing C-H bonds, a 
non-heme complex consisting of an FeIV-oxo center has achieved such chemical transformation as well. 
The bio-inspired approach in designing new metal catalysts for oxygen reduction has also led to the success 
of several metal catalysts utilized toward the development of fuel cells.   In our research group, polydentate 
tripodal ligands were applied toward catalyst design and reactivity examination. One of the ligands was 
capable in stabilizing a single Ni core with three secondary basic ligand groups surrounding it. The 
immediate plan is to to study the reactivity and install other transition metal cores. Examination of how the 
basic framework influences the reactivities that the metal center exhibits will also be described. 
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MICRO TOOL GEOMETRIC SHAPE CAD MODEL REVERSE 

ENGINEERING THROUGH IMAGE RECONSTRUCTION   

 
 
 
 
 
 

Ming Zhu, Jiancheng Liu   
Engineering and Computer Science 

INTRODUCTION 

Mechanical micro machining has drawn more attention these days in manufacturing industry due to its flexibility. Micro 

cutting tool is an essential component to conduct micro machining processes since it directly affects the outcome of the micro 

machining process. The performance of a micro cutting tool relies on its material property and geometric shape. Normally, its 

geometric shape is described by a few parameters such as cutting edge’s radius, rake angle, helix angle, diameter and others. It 

is important to measure these parameters and reconstruct micro tool’s 3D CAD model in order to monitor tool’s wear 

condition, perform quality control, and perform engineering analysis.    

PURPOSE 

The objective of this research is to develop a system, which is able to conduct 3D CAD model reconstruction for micro 

drilling tool through image processing approach 

METHODS  

The major approaches include 1) Development an experimental image acquisition system;  2) Perform 3D shape 

reconstruction by use of the Shape from Focus theory in a specified direction; 3) Conduct the free form curve/surface fitting 

using the Bezier or NURBS theory;  4) Stitch/convert the obtained free form curves/surfaces in different directions;  5) 

Convert the data array into a 3D CAD model, which is compatible to various commercial CAD software.   

RESULTS  

Via image processing, a data point cloud is obtained. 3D CAD model is then formed through Matlab data processing and 

Solidworks macro construction or Parasolid data conversion.   

SIGNIFICANCE  
As manufacturing tools becomes relatively smaller in size and labor becomes more expensive, it becomes much more 

important that an automated measurement system of high precision being built to boost manufacturing systems in their 

productivity. 
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GENETICS INVOLVED IN PALATOGENESIS 
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Moazzami, Miroslav Tolar, Marie M. Tolarová 
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INTRODUCTION 

Mammalian palatogenesis occurs early during embryonic development. A deep knowledge of the process, by which a 

secondary palate is formed, is important for understanding of etiology of oral clefts, especially nonsyndromic cleft lip and 

palate. 

 

PURPOSE 

In this poster, we want to show new information about morphogenetic cellular and molecular mechanisms involved in palatal 

shelf growth, elevation, adhesion and fusion during formation of a palatal bone. 

 

METHODS 

Relevant recent articles were reviewed and the new information was combined with the earlier discovered information.  

 

RESULTS 

Important phases in formation of secondary palate: 

Palatal shelf growth: Reciprocal epithelial-mesenchymal interactions guide the growth of palatal shelves. 

Palatal shelf elevation: Remodeling and horizontal outgrowth from the medial walls of the vertical palatal shelves provide for 

formation of horizontal palatal shelves. 

Palatal shelf adhesion and fusion: Mice deficient for transcription factor p63 (Tp63) and interferon regulatory factor6 (Irf6) are 

born with cleft palate.  

Palatal Fusion: Transforming growth factor beta (Tgfb) signaling  has an important role in fusion of palatal shelves. Snail family 

members are also crucial regulators of palatal fusion. Apoptosis of contacting epithelia makes fusion of shelf connective tissue 

matrix possible. 

Further growth of palatal bone: Bmpr1a and Tbx22 transcription factors are required for palatal bone formation and growth. 

Insights gained from animal models: 

Understanding of the genetic control of palatogenesis is mainly derived from animal experimental studies on mice, birds and 

zebrafish.  Although many genes identified in animal models are involved in palatogenesis  in humans, some mechanisms, 

especially those involving participation of environmental factors,  are different.   

 

SIGNIFICANCE 

Current research showed numerous factors that are essential for normal palatogenesis.  If combined with results of research 

on environmental factors, this knowledge can be applied to development of clinical and public programs preventing 

development of nonsyndromic cleft lip and palate anomalies in humans.   
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COMBUSTION REACTIONS FOLLOWED BY 

PHOTOELECTRON PHOTOION COINCIDENCE 

SPECTROSCOPY (CRF-PEPICO) 

 
 
 
 
 
 

Bálint Sztáray, András Bodi, Patrick Hemberger, Krisztina Voronova, Krisztián G. Torma, 
Kyle Covert, David L. Osborn 

Chemistry 

 

INTRODUCTION 

Multiplexed mass spectrometry coupled with photoionization by tunable vacuum ultraviolet (VUV) synchrotron 

radiation is a powerful tool for analysis of complex chemical systems. This technique enables the detection of 

multiple species and allows exploring isomeric composition through photoionization spectra. However, when three 

or more isomers are present in one mass-to-charge ratio, it can be challenging to identify and quantify the number 

of isomers present and their mole fractions. 

PURPOSE 
The central goal is the fundamental understanding of the rates, products and ultimately the mechanisms of gas-

phase chemical reactions.  

METHODS 
A newly designed experiment, called Combustion Reactions Followed by Photoelectron Photoion Coincidence 

Spectroscopy (CRF-PEPICO) dramatically increases the selectivity for analyzing gas-phase mixtures. The CRF-

PEPICO yields time-resolved mass selected photoelectron spectra, thus providing a more detailed fingerprint than 

photoionization spectra. Moreover, with velocity map imaging (VMI) setup for photoelectron detection, the full 

spectrum is available measuring only at a few photon energies. 

RESULTS 
Halogenated methanes are known to be important sources of reactive I and Br atoms, which may further react to 

produce IO and BrO radicals. These species have been observed to participate in destruction of ozone in lower 

atmosphere. In addition, CH2I2 is believed to be responsible for the formation of ultrafine particles, thus catalyze 

cloud formation. The CH2I radical formation and its reaction with molecular oxygen were studied with CRF-

PEPICO. In this system, the reaction was initiated by photolysis of CH2I2 at 355 nm producing CH2I radical and I 

atom. Decays of radical concentrations have been monitored in time-resolved measurements to obtain the reaction 

rate coefficient with the amount of O2 being in large excess over radical concentrations. In this work, we obtained 

1.73 ± 0.018 x 10-12 cm3 s-1 as a rate coefficient for CH2I + O2 reaction.  

A new method to further increase the dynamic range of PEPICO detection was also implemented in the CRF-

PEPICO experiments. By placing a set of deflection plates to temporally modulate the trajectory of the ions, the 

arrival time and position of the ion will depend on the deflection field at the time of passing between the plates, 

thus help the suppression of false coincidences.  

SIGNIFICANCE  
The CRF-PEPICO is a newly designed state-of-art detection technique coupled to gas-phase kinetics experiments, 

primarily to study combustion processes involving unstable radicals. 
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INTERLEUKIN-1BETA AND DENTISTRY 
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INTRODUCTION 
Interleukin–1beta (IL-1b) is a potent cytokine that enhances local inflammatory response through binding to 
different types of local target cells. It facilitates differentiation of monocytes into multinucleated osteoclasts and 
thus enhances bone resorption. Many studies concluded that IL-1b is a strong inducer of connective tissue 
degradation in general. IL-1b seems to play a major role in immune reactions occurring in dental and orofacial 
tissues.  
 
PURPOSE 
We reviewed the current knowledge related to behavior of IL-1b in oral and dental diseases and adaptations. 
 
METHODS 
Relevant recent articles were reviewed and the new information was combined with the previous knowledge.    
 
RESULTS 
IL-1b and PERIODONTAL DISEASE: Studies have shown that lipopolysaccharides (LPS) present on the outer 
membrane of gram negative bacteria causing periodontal disease induce secretion of IL-1b that starts innate and 
adaptive inflammatory responses. Further studies have suggested that both probing depth (PD) and attachment loss 
(AL) are strongly correlated with  
IL-1b levels in gingival crevicular fluid (GCF).  When patients with different severity degrees of periodontal disease 
were compared, it was found that patients with a more severe disease tend to have higher levels of IL-1b in GCF 
than those with a moderate or mild disease regardless of the PD value of the examined site. 
IL-1b and ORTHODONTIC TOOTH MOVEMENT: When mechanical force is applied on a tooth, a localized 
sterile tissue innate inflammatory response takes place. One of the first signs is secretion of IL-1b. Levels of IL-1b 
in GCF were found to peak after 24 hours of force application. A second peak of IL-1b levels was found 24 hours 
after re-activation of the applied force. These findings suggest that time scale of IL-1b secretion may be a good 
guide for timely controlled applications of force and reactivations during orthodontic treatment.  
 
SIGNIFICANCE 
A better understanding of biology and physiology of IL-1b-related pathways might open the way for future 
improvement and/or customization of dental treatment plans. 
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INTRODUCTION   

During evolution, differences in jaw size between vertebrate species were crucial for their adaptation to certain 

environments. However, extreme variation during development may cause a disease.  

 

PURPOSE 

The study in question is focused on developmental events associated with neural crest progenitors that affect 

differences in beak size. After the period of facial prominence formation and fusion, their further growth may differ 

greatly. 

 

METHODS 

In the mentioned study, development of duck and quail chimeras was examined.  

Embryogenesis: This is the time, during which organogenesis of all body systems, starting from a zygote, is finished. 

 

RESULTS 

Many different signaling pathways are involved that can orchestrate development of tissues and organs. The most 

pivotal signaling molecules are listed below.  

Signaling Molecules: 

Sonic Hedgehog - SHH: This is a very important signaling molecule involved in organogenesis of many organs. In gene 

knockout mice lacking functional SHH protein, the brain, skeleton, musculature, gastrointestinal system and lungs 

fail to develop correctly.  

Bone Morphogenetic Protein - BMP: Several BMP’s exist in different organ systems. They were originally discovered by 

their ability to induce formation of bone when injected into the skeletal muscle.  

Fibroblast Growth Factor- FGF: Growth factors of FGF family are involved in angiogenesis, wound healing and 

embryonic development of many organs.  

Delta/Notch: This signaling pathway is required for regulation of cell polarity. Abnormal signaling may cause 

abnormal anterior-posterior polarity in somites.  

Quail-Duck Chimeras Reveal Spatio-Temporal Plasticity: The quail duck chimeric system was used to test how 

dermis regulates expression of genes required for feather development. In the face and neck, the dermis arises from 

neural crest ectomesenchyme. Experiments showed that quail neural crest cells induced duck host epithelium to 

form feather buds on a quail like timetable and spatial pattern. In effect, the more quail donor cells were available in 

the transplanted quail dermis, the more complete was quail-like pattern of feathers in the duck host.  
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SIGNIFICANCE 

Neural crest cells regulate expression of genes, which are essential in feather morphogenesis. In particular, neural 

crest cells are guiding spatial and temporal patterning via regulation of signaling molecules like BMP, SHH, 

Delta/Notch.  

 

 

2pm-4pm Poster Presentations



 

ATTENTION DETECTION USING KINECT   
 
 
 
 
 
 

Arrafi Brian Lee, Dr. Leili Javadpour   
Computer Science 

INTRODUCTION 

After the invention of the Microsoft Kinect in 2009, many developers began researching possible applications of Kinect that 

go beyond the system’s original intended use in playing video games. The Kinect is an input device that helps researchers 

develop immersive applications that harness voice, movement and gesture recognition. The appeal of the Kinect to researchers 

stems from its affordability and the extensive built-in image processing capabilities of the device. In this research Microsoft 

Kinect is used to collect facial and posture information from the users and implement a machine learning algorithm to detect 

the level of attention in students.   

PURPOSE 

The purpose of this research is to use data collected from Kinect to determine the most important factors that affect the level 

of attention in students.    

METHODS  

For testing the methodology, Kinect was used to record data while subjects were given multiple ways to learn a topic. Subjects 

were given a lecture on specific topic and then they were given time to go through a set of questions to asset their level of 

attention in class. The whole time the subject was monitored using a Kinect v2 which recorded their facial features as well as 

body positions. Facial features that were recorded included eye details such as which eyes were open, how much were the right 

and left eye open, where was the subject looking and what their mouth position was, were they frowning, smiling or neutral. 

For body features we looked which direction was the subjects body leaning (towards the screen or away from it), what was the 

head position(was the subject's head leaning toward the right or left shoulder).   

 

RESULTS  

In this research we are implementing a machine learning algorithm that uses the data collected from Kinect to determine 

whether the subject was attentive in the class or not.    

 

SIGNIFICANCE  
By specifying the most important factors that affect the level of attention in class, more active learning methods can be 

implemented by instructors to help the learning process of students.
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EFFECT OF HYPOXIA ON MOTILITY AND STEMNESS OF 

NON-SMALL CELL LUNG CANCER CELLS 

 
 
 
 
 

 
Swetha Arikatla PI: John Livesey     

Physiology and Pharmacology 

INTRODUCTION 

Cancer cells, due to rapid cell proliferation, experience hypoxia as the tumor growth exceeds blood supply. In the process of 

adapting to hypoxia, cancer cells acquire increased potential for migration, invasion and metastasis, which is the leading cause 

of cancer related death. For the cancer cells to metastasize, they undergo epithelial-to-mesenchymal transition (EMT) by losing 

epithelial markers such as E-cadherin and acquiring mesenchymal markers such as N cadherin and vimentin. A majority of the 

tumors contain a subpopulation of cells called cancer stem cells (CSCs) that possess self-renewal properties and may be 

resistant to chemotherapy and radiotherapy. The population of cancer stem cells is also proposed to be increased under 

hypoxic conditions. 

PURPOSE 

Our hypothesis is that hypoxia increases the motility of non-small cell lung cancer (NSCLC) cells by inducing EMT and also 

increases the frequency of expression of CSC markers in NSCLC cells.   

METHODS  

Cell viability: Cell proliferation of NCI-H1650 cells propagated under hypoxia (1% Oxygen) was compared against cells 

propagated under normoxia using MTS reagent. H1650 cells propagated under hypoxia showed a significant increase in cell 

proliferation till 48th hour of propagation compared to cells propagated under normoxia.   

RESULTS  

Wound healing assay: The influence of hypoxia on the motility of non-small cell lung cancer (NSCLC) cell lines was measured 

with a wound healing assay. In this study, the motility of cancer cells that are propagated under hypoxia was compared against 

the motility of cancer cells that were propagated under normoxia. No significant difference in motility was observed between 

H1650 cells propagated under hypoxia and normoxia. Phenotype: No substantial difference in phenotype was observed 

between cells propagated under hypoxia and normoxia.  PCR and Western blots: The influence of hypoxia on the expression 

of EMT and cancer stem cell markers in NSCLC cell lines was also measured.  In this study, expression of EMT markers such 

as E-cadherin, vimentin and N-cadherin and cancer stem cell markers, such as Sox2 were determined using western blotting 

and RT-PCR. In the H1650 cell line, the expression of E-cadherin and vimentin at the mRNA level was not affected by 

hypoxia, while N cadherin expression was significantly down regulated and Sox2 expression was significantly upregulated 

under hypoxia. Hypoxia inducible factor 1α (HIF1α), which is upregulated in a majority of cell lines under hypoxic conditions 

was not affected by hypoxia in the H1650 cell line. E-cadherin protein expression was not affected by hypoxia, whereas 

vimentin and Sox2 protein expression was not observed indicating possible altered translation, stability, or post translational 

modification of the protein.   

SIGNIFICANCE  
Significance: These studies show that hypoxia increased cell proliferation but minimally affected mesenchymal transition and 

stemness in H1650 cell line.
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INTRODUCTION  
Orthodontic tooth movement is based on site-specific bone remodeling that is induced by therapeutic mechanical 
stresses applied to teeth. Bone resorption occurs on the compressed side, whereas bone formation occurs on the 
stretched side of the periodontal ligament space and alveolar bone.  
 
PURPOSE 
It is the aim of this literature review to give the reader an overview of cellular and molecular mechanisms involved 
in orthodontic tooth movement. 
 
METHODS 
Relevant recent articles were reviewed and the new information was combined with the previous knowledge.    
 
RESULTS 
The mechanical force loaded onto a tooth affects the periodontal ligament first. The cells within the periodontal 
ligament respond to the mechanical stress by secretion of molecules that can induce resorption or formation of 
bone.  
Osteoclasts accumulate on the compressed side of an orthodontically moving tooth and resorb the alveolar bone. 
Receptor activator of nuclear factor kappa B (RANK) is a membrane bound protein, expressed on surface of cells 
belonging to the monocyte-macrophage lineage. Osteoclastogenesis is mainly regulated by two cytokines, receptor 
activator of nuclear factor kappa B ligand (RANKL) and macrophage colony-stimulating factor (M-CSF). RANKL 
is produced by osteoblasts. Binding of RANKL to RANK starts differentiation of monocytic progenitors into 
functional osteoclasts in the bone tissue. Osteoprotegerin (OPG) is a decoy receptor for RANKL. It is also secreted 
by osteoblasts and competes for RANKL.  A proper balance between RANKL and OPG determines, if bone is 
resorbed or formed. 
Current exploration of this system has led to an increased understanding of a potential of various therapeutic 
modes. 
Locally administered bioactive molecules were shown to stimulate or inhibit tooth movement via manipulation of 
the RANK/RANKL- OPG pathway system. A potential of gene therapy targeting this system was studied in 
respect to improving results of bone grafting and of treatment of bone metabolic diseases, such as osteoporosis and 
arthritis. Finally, research on low-energy laser irradiation suggested that it may enhance velocity of tooth movement 
via induction of RANK and RANKL. 
 
SIGNIFICANCE 
The knowledge of how the RANK/RANKL–OPG pathway system works can have a significant impact on current 
and future treatment modalities within the fields of dentistry, especially benefiting orthodontic patients. 
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INTRODUCTION 

Diethyl ether (DEE) is a common, organic molecule widely used as a solvent, engine starting fluid, and as an octane and 

oxygen enhancer in internal combustion engines.  DEE has also been known to become unstable and spontaneously form 

peroxides in air, which makes the oxidation mechanism of DEE of interest.  Thermochemical input parameters have been 

shown to be a major source of uncertainty in combustion models, spurring us to revisit the dissociative photoionization to 

confirm or revise the enthalpies of formation. 

PURPOSE 

To confirm or revise the previously published and currently used ionization energy of DEE and enthalpies of formation of 

DEE and its daughter ions.   

 

METHODS 

In this study, DEE is analyzed using imaging photoelectron photoion coincidence spectroscopy (iPEPICO) at the Swiss Light 

Source (SLS) in Villigen, Switzerland.  Quantum chemical calculations using the B3LYP/6-311++G(d,p) level of theory and 

G4, CBS-APNO, DFT, and STQN methods were used to determine internal energy distributions and transition states of the 

fragment ions.  The heats of formations and fragmentation pathways were determined through RRKM modeling methods. 

  

RESULTS 

 Through thermochemical calculations, we conclude that the previous published IE of DEE by Botter et al, rather than the 

NIST IE value, is correct and that the vertical and adiabatic IE coincide.  Enthalpies of formation and appearance energies of 

DEE fragments were also determined and compared to existing values.  

  

SIGNIFICANCE 

Values have been determined for enthalpies of formation and appearance energies of DEE and its fragments and are used to 

either confirm or revise existing values.  
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Dugoni School of Dentistry, Orthodontics 

INTRODUCTION 

Chewing of food requires not only a stability of teeth, but also a plasticity of their position in the alveolar bone. 
Both functions are provided by periodontal ligament (PDL).  Application of orthodontic force on a tooth leads to 
injury of PDL that reacts by a sterile inflammatory reaction. One of the earliest detectable biomarkers is interleukin-
1beta (IL-1b).  

 

PURPOSE  

The aim of our study was to determine, if changes of IL-1b concentration could be detected in the gingival 
crevicular fluid (GCF) of the teeth moved by Invisalign. 

 

METHODS  

GCF was collected from twenty teeth at baseline before treatment, on the 1st and the 14th day of the first aligner, on 
the 14th day of the third aligner, on the 1st and the 14th day of the fifth aligner wear. Periostrips (Oraflow) were used 
for collection of GCF and   
volume of GCF was measured using Periotron (Oraflow). IL-1b concentrations were measured by ELISA (Ray 
Biotech). The baseline value was subtracted from the values measured during treatment. Significance of differences 
between means was determined using paired t-test.  

 

RESULTS  

In our preliminary study, we found that concentration of IL-1b was increased on the first day and decreased 

towards the 14th day of the first aligner wear. 

 

SIGNIFICANCE  

It seems that IL-1b can be used as early biomarker of PDL reaction in biomechanical studies of teeth moved by 
Invisalign. 
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ARYL HYDROCARBON RECEPTOR COMPLEX   

 
 
 
 
 
 

William K. Chan, Genevieve Cheung, and Jacklyn Chong 
Pharmaceutics and Medicinal Chemistry 

INTRODUCTION 

The deletion construct of aryl hydrocarbon receptor (AhR), C∆553 dimerizes with the deletion construct of aryl hydrocarbon 

receptor nuclear translocator (Arnt), C∆418, forming the AhR/Arnt complex. It has been observed in the preceding studies 

that denatured C∆418 was successful, as determined by gel shift assay, in assisting the refolding of C∆553 but only in buffers 

with high molar concentration of arginine, thereby limiting the ability of the AhR/Arnt complex. 

PURPOSE 

To determine if using native purification of C∆418 will assist in refolding denatured C∆553, allowing interaction of the 

AhR/Arnt complex.   

METHODS  

C∆418 was enriched using native affinity purification whereas C∆553 was purified under denatured affinity purification using 

6M guanidine hydrochloride. C∆553 was combined with C∆418, followed by protein refolding via limited dialysis to gradually 

get rid of denaturant and introduce arginine into the solution. Silver staining was used to determine the yield of the refolded 

C∆418 and C∆553. Gel Shift Assay was performed to determine the DNA-binding ability of the AhR/Arnt complex.   

RESULTS  

Concentrated C∆418 is able to refold C∆553 in buffers containing no denaturant and arginine.  Conclusion: The interaction 

between C∆418 and C∆553 observed in assay buffer containing no arginine or denaturant shows that native purified C∆418 

appears to better assist in refolding C∆553.   

SIGNIFICANCE  
The successful refolding of C∆553 by purified C∆418 will allow structural study of AhR. For example, future cross-linking 

reactions in order to further understand the interactional, structural, and functional relationship between C∆418 and C∆553.
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INTRODUCTION 

The thermodynamics of biologically active organic molecules gives insight into the intrinsic nature of the compounds. Many of 

these compounds have not been comprehensively studied, preventing consumers from properly deciding on a product’s use 

and the extent of its usage. 

PURPOSE 

We are interested in establishing the intrinsic thermochemical properties of a library of biologically active organic compounds. 

Three compounds of interest have been studied, triclosan, ibuprofen, and methylparaben. 

METHODS  

Measurements were carried out using an ESI tandem quadrupole mass spectrometer (Varian 320 LC-MS). Extended Cooks’ 

kinetic method was applied to determine the gas-phase acidities. A heterodimer competitively dissociates using collision 

induced dissociation (CID). CID was performed at five different collision energies to determine the gas-phase deprotonation 

enthalpy (∆Hacid) and other related thermochemical quantities. Conformational analysis was performed using Spartan 08 at 

MMFF force field. The lowest two to seven energy conformations were optimized using Gaussian 03W software. Geometry, 

frequency, and energetic calculations of each analyte and reference acid were performed using the density functional theory 

(DFT) at the B3LYP/6-31+G(d,p) level.  The resulting electronic enthalpies were used to calculate the theoretical gas-phase 

deprotonation enthalpy using the isodesmic proton transfer reaction. 

RESULTS  

The gas-phase acidity (GA), deprotonation enthalpy (∆acidH) and deprotonation entropy (∆acidS) of triclosan was determined 

to be 320.4 kcal mol-1, 329.2 kcal/mol-1, and 29.5 cal mol-1 K-1, respectively. The computational ∆acidH for triclosan was 

determined to be 329.6 kcal mol-1. Triclosan and its ionic form display a difference in its conformation. The neutral form of 

triclosan has the hydroxyl group oriented away from the neighboring aryl group and this can be attributed to the electronic 

repulsion. However, the anionic form has the aryl group oriented toward the deprotonated oxygen; the change in 

conformation is a result of the electronic repulsion of the delocalized charge present in the aryl ring. The gas-phase acidity 

(GA), deprotonation enthalpy (∆acidH) and deprotonation entropy (∆acidS) of ibuprofen was determined to be 337.1 kcal 

mol-1,  343.1 kcal mol-1,  and 20.2 cal mol-1 K-1, respectively. The calculated ∆acidH was determined to be 341.7 kcal mol-1. 

Ibuprofen and its anion do not exhibit a difference in conformation. Both compounds have agreeable experimental and 

computational values for the deprotonation enthalpy.  The third compound methylparaben has gas-phase acidity (GA), 

deprotonation enthalpy (∆acidH) and deprotonation entropy (∆acidS) of 331.8 kcal mol-1, 338.9 kcal mol-1, 23.9 cal mol-1 K-

1. The calculated ∆acidH of methylparaben was 339.3 kcal mol-1. Computational results do not exhibit a difference in 

conformation for the methylparaben and its anion. 

 

SIGNIFICANCE 
The work has established gas-phase properties for ubiquitous biologically active compounds. The thermodynamic properties 

provide a numerical value for the intrinsic nature of the three mentioned compounds. 
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INTRODUCTION  

Ameloblastoma, belonging to the family of epithelial odontogenic tumors, accounts for 1% of tumors and cysts in the jaw and 

10% of all odontogenic tumors. Ameloblastoma is a benign, slowly growing, locally expanding epithelial odontogenic neoplasm 

that contains ameloblasts derived from dental lamina. In the majority of cases, it occurs in the mandible. Surgery is always a 

radical ectomy of the tumor including almost one cm of normal bone on both sides. From a craniomaxillofacial standpoint, the 

goal is to restore form and function of the mandibular apparatus while reestablishing functional relationships within the oral 

cavity to facilitate speech and deglutination and aesthetic appearance of the face. 

PURPOSE 

We review innovations pertaining to in vivo engineering of bone replacement that has aroused scholarly intellects of surgeons in 

an effort to achieve a more functional surgical result, decrease operative burden (morbidity) and to assemble a superior three-

dimensional outcome.  

METHODS 

Relevant recent articles were reviewed and the new information was combined with the previous knowledge.  

RESULTS 

A racial proclivity towards African Americans has been noteworthy in regards to the occurrence of ameloblastoma. Exceptional 

innovation in tissue engineering has granted reconstructive surgeons a calculable outcome to restore form and function of the 

mandibular apparatus. 

SIGNIFICANCE 

Ameloblastoma affects the bones of the maxillomandibular complex, representing the odontogenic tumor of high clinical 

significance. A racial penchant towards African Americans, in particular African American men, has overwhelmingly been 

reported in the research articles that have been reviewed. As for craniomaxillofacial reconstruction, advancement pertaining to in 

vivo engineering of bone replacement has revealed an opportunity for surgeons to formulate a more constructive surgical result, 

decrease operative burden (morbidity) and to contrive a superior three-dimensional outcome in comparison to conventional 

reconstruction techniques. 
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