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Simulation of Hypervelocity Impact of Space Debris on a Spacecraft 
 

R.B. Naidu¹, S.S. Bhargavi¹, K.A. Soschinske¹, C.K. Thorbole² 

 
¹Department of Mechanical Engineering, Wichita State University, Wichita, Kansas 67260, U.S.A. 

²National Institute for Aviation Research, Wichita State University, Wichita, Kansas 67206-0093, U.S.A. 
 
 

1. Introduction 
 

Space debris or space junk, are objects in Earth orbit consisting of small fragments from spent rocket stages and 
non-functional satellites. Accumulated in the lower earth orbit, these often cause considerable damage to the 
spacecraft orbiting around the earth. Hence its necessary to develop ways to protect the newly launched spacecraft 
from the debris. The motivation for the project stems from the current NASA EPSCoR grant [1] for designing a 
portable friction stir welder (FSW) intended to repair the damage to the spacecraft. The development of this system 
requires an understanding of the extent of damage caused to the spacecraft shielding, which typically consists of a 
sacrificial shield and a pressure shield. One goal of the project was to predict the extent of damage on the sacrificial 
shield for various impact scenarios.  
 
2. Simulation, Results and Discussion 
 
    Initially the approach was to model and validate hypervelocity impact damage to the sacrificial shield. This is the 
first set of simulations to be executed in order to predict the damage to the underlying pressure wall. Circular 
damage typically occurs at normal incidence impact and the representative hole diameter is used to gauge the size of 
impact damage. The software tool used was LS-DYNA [2], a non-linear finite element dynamic analyzer. A finite 
element model with erosion criterion based on effective plastic strain was used. Simulations were performed using a 
spherical impactor with diameter varying from 5 mm to 15 mm impacting a plate 2.5 mm thick. Angle of impact 
was varied from 0° to 60° as measured from the surface of the plate. Analysis has been done for impact velocities 
ranging from 7 km/s to 19 km/s. The material for the plate and impactor was alloy Al6061-T6.  
 
2.1 Results 
 
    Table 1 presents the four test cases that were correlated with experimental results by Pezzica et al. [3], Schonberg 
[4] and NASA study [5]. The simulated impact hole diameter for case 1 (5 mm ball, 6 km/s) was 10 mm which 
matched Schonberg’s result. Results for cases 2 and 3 were 16 mm and 18.1 mm respectively, similar to the NASA 
study. The case 4 result was 21.5 mm which was satisfactory with Pezzica’s result. The correlation of these four 
cases provided a benchmark to simulate cases with varying impactor sizes. Table 2 presents the results for the 
damage size at normal incidence impact. For case 5 the hole size varied between 14 and 12 mm for impact velocity 
range of 7 to 19 km/s. Similarly for case 6 and 7 the maximum hole size was 21.5 mm and 26 mm respectively. 
 
Table: 1 
Comparison of Results (Normal incidence impact) (mm) 

Case Ball diameter 

mm 

Velocity 

Km/s 

LS-DYNA Results 

(hole size) 

Schonberg Results 

(hole size) 

G. Pezzica Results 

(hole size) 

NASA Handbook 

(hole size) 

Case 1 5  6.0 10.0 10.0 __ __ 

Case 2 10  2.8 16.0 __ __ 14.22 

Case 3 10  5.1 18.1 __ __ 18.28 

Case 4 10  7.0 21.5 __ 21.6 __ 
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Table: 2 
Summary of results for the damage size (in mm) at normal incidence impact (0°)  

Case Ball diameter 
in mm 

Hole size for  

7 Km/s 

Hole size for  

10 Km/s 

Hole size for 

13 Km/s 

Hole size for 

15 Km/s 

Hole size for 

17 Km/s 

Hole size for 

19 Km/s 

Case 5 5  14.0 14.00 13.00 12.00 12.0 12.0 

Case 6 10  21.5  19.67  19.64  18.46  17.2  17.2  

Case 7 15  26.0 26.20 26.10 25.75  25.6  25.6  

 
2.2 Discussions 
 
        The general trend observed through the results (Fig.1) was that hole size for a given ball diameter is inversely 
related to the impact velocity which ranged from 7 km/s to 19 km/s. Simulations from impacts at angles other than 
0° resulted in oval shapes compared to round holes formed in normal incidence impacts. In this set of simulations 
performed the debris generation upon impact was not studied. But the next goal of project would be to develop a two 
shield model wherein the debris generation and its effect on the pressure wall (inner shield) would be simulated. 
Subsequently the effect of varying impactor shapes would be studied. The results of this study would be correlated 
with various available empirical models of Schonberg [4].  
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Fig.1. Graphical comparison of the results for damage area at normal incidence impact (0°) 

 
3. Conclusions 
 
Space debris is a significant hazard to spacecraft and methods to quantify and repair the damage are a necessary part 
of space travel. The FEA (Finite Element Analysis) models gave reasonable data and were capable of capturing 
much of the physics characterizing the impact phenomenon. However additional model improvements would be 
investigated in future work. A recommendation would be to use SPH (Smoothed Particle Hydrodynamics) modeling 
method which is a meshfree lagrangian method. Due to the absence of a mesh, problems with large irregular 
geometry could be computed without complications. Also modeling frictional effects during impact would be of 
interest in a future study. Through this project the overall concept of hypervelocity impact was understood which 
would definitely enhance development of a space-bound friction stir welder. 
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Measuring the Effectiveness of an In-patient, Pharmacist-Managed 
Anticoagulation Service 

 
N.D. Ford1, L.S. Hale2 

 
1Department of Physician Assistant, Wichita State University, Wichita, Kansas 67260, U.S.A 

2Wesley Medical Center, Wichita, Kansas 67214, U.S.A. 
 

Introduction: 
Warfarin and heparins are anticoagulant medications that require individualized dosing and intensive 

laboratory monitoring to avoid both serious bleeding and blood clots.  Warfarin is the most commonly used oral 
anticoagulant in North America.  Heparins are intravenously or subcutaneously administered anticoagulants.  They 
are most commonly used in the prevention and treatment of blood clots. Anticoagulants have narrow therapeutic 
ranges, so dosing and monitoring can be very challenging, particularly with warfarin.  If the level of anticoagulation 
is too low, subtherapeutic, the patient may develop a serious blood clot such as a deep vein thrombosis, pulmonary 
embolism, myocardial infarction, or embolic stroke.  If the level of anticoagulation is too high, supratherapeutic, the 
patient is at risk for mild or life-threatening bleeding complications such as nose bleeds, easy bruising, 
gastrointestinal bleeding, genitourinary bleeding, and hemorrhagic stroke.  Warfarin therapy must also be closely 
monitored for drug-drug, drug-disease, and drug-food interactions to maintain a steady level of anticoagulation.[1]   

The American College of Chest Physicians (ACCP) has developed national consensus evidence-based 
guidelines that provide clinicians with recommendations for appropriate use and monitoring of warfarin and 
heparins.[1]  Several comparative trials have shown pharmacist-managed anticoagulation to be equal or superior to 
individual prescriber-managed therapy in achieving compliance with the ACCP guidelines and other quality 
indicators.[2-7]  These individual prescribers are defined as physicians, physician assistants, and nurse practitioners.   

In 2004, Wesley Medical Center initiated a pharmacist-managed warfarin clinical service.  This 
management service is provided during hospitalization at the request of the attending physician.  This continuous 
quality improvement study provides descriptive information regarding the effectiveness of an in-patient, pharmacist-
managed anticoagulation (PMA) service in meeting national consensus treatment guidelines, including: 1) heparin 
pretreatment, 2) warfarin dosing and monitoring, 3) vitamin K and/or blood product usage, and 4) adverse drug 
reactions and patient outcomes.  1) The ACCP recommends that appropriate heparin pretreatment should include 
baseline laboratory monitoring prior to starting therapy and an appropriate overlap of warfarin with heparin before 
discontinuing the heparin.  It is recommended that heparin be discontinued only after the warfarin is within the 
effective anticoagulation range for two to three days.  2) The ACCP recommends that the starting warfarin dose 
should not exceed 5mg daily.  Lower doses are preferred in the elderly or those with a history of liver disease.  3) 
The ACCP recommends that in instances requiring administration of the warfarin antidote, vitamin K, the oral route 
is preferred if there is no significant bleeding and in most instances doses should exceed 5mg.[1]    
 

Methodology: 
Setting / Study Population:  This was a non-randomized, retrospective, descriptive continuous quality 

improvement study, conducted at Wesley Medical Center, a 760-bed teaching hospital that serves as a tertiary 
referral center for Kansas and north-central Oklahoma.  The studied group consisted of 28 hospitalized patients 
enrolled in the PMA clinical service from September 1, 2004 to March 30, 2005.  The matched control group 
consisted of 27 hospitalized patients receiving anticoagulation therapy, as managed by their individual prescribers, 
during this same time period.  The controls were matched according to their diagnosis and reason for warfarin 
therapy.  The case-matched control group provides descriptive data only.  Statistical analysis was not performed due 
to small sample size; therefore, direct comparisons cannot be made.    
 Measurements:  A majority of the data was manually collected from the hospital’s computerized medical 
records.  Additional data was collected directly from patient charts.  In measuring the effectiveness of the PMA 



 

11 

 

service, the following was evaluated: 1) appropriate heparin pretreatment, 2) appropriate warfarin dosing and 
monitoring, 3) vitamin K and/or blood product usage, 4) adverse drug reactions and patient outcomes.      
 

Results:  
 Of the 28 PMA patients evaluated, 17 were taking warfarin prior to admission and 11 were started during 
hospitalization.  Only 36% of patients received a warfarin/heparin overlap in full accordance with guidelines (desired 
100%) and 46% were discharged before warfarin became effective.  None of the patients exceeded the recommended 
warfarin starting dose of 5mg daily (desired 0%).  The majority of patients, 91%, did have baseline laboratory, 
hematocrit, hemoglobin, and platelets obtained prior to beginning anticoagulation, but 64% (7/11) beginning warfarin 
did not have a baseline prothrombin time conducted.  Three patients required vitamin K or a blood product and all doses 
were within recommended guidelines.  Two patients received oral doses and a third received intravenous vitamin K for 
serious bleeding.  Four patients were readmitted within 6 months of discharge for excessive anticoagulation, and no 
patients were readmitted with blood clots.  Both the PMA and prescriber-managed groups showed similar results. 
 

Discussion: 
 One limitation with this study was that the PMA service is provided only at the request of the attending 
physician.  Primarily two physicians currently utilized this clinical service, a geriatric specialist and a geriatric 
psychiatric physician.  Therefore, these results are not generalizable hospital-wide, but are fairly specific to a 
geriatric general medical and geriatric psychiatric patient population.   

 The PMA service was generally not requested immediately upon patient admission.  Therefore, the 
patient’s individual prescriber was often responsible for initial anticoagulation treatment until the pharmacy was 
officially requested to intervene.  This accounted for all instances where baseline labs were not ordered prior to 
initiation of anticoagulation.  In many cases, the PMA service was not contacted until the patient had already 
received heparin pretreatment and the prescriber was ready to initiate warfarin therapy.  This partially accounts for 
the low, 36% compliance rate with the recommended warfarin/heparin overlap.  Had the PMA service been 
requested earlier in therapy, it is likely that compliance with these indicators would have been higher.   

 Physicians are under increasingly high pressure to dismiss patients from the hospital as soon as feasible.  
Many of these patients are then followed up closely at home or may spend a short stay in a rehabilitation facility or 
skilled nursing unit.  Forty-six percent of patients were dismissed prior to warfarin becoming effective.  The PMA 
service has no control over patient dismissal and does not follow the patients after they leave the hospital.  
Therefore, this study only provided a “snap-shot” in time of these patients’ total anticoagulation therapy.  It is 
unknown how closely these patients were monitored after leaving the hospital. 

 Four patients were either readmitted to the hospital or evaluated and treated in the emergency department 
within 6 months of after discharge for excessive anticoagulation.  It is desirable to have the rate of adverse reactions 
to be as small as possible, but this was not large enough study to compare these outcomes to the literature.  Also, this 
studied population was likely older and more ill than seen in a typical anticoagulant services.     
 For this hospital’s PMA clinical service to be successful, it would likely require earlier initiation and an 
outpatient branch to provide continuity of care.  If a repeated continuous quality improvement study is conducted, it 
should contain a larger number of subjects and a larger control group so that statistical analysis can be conducted. 
 

Conclusions: 
 This pharmacist-managed anticoagulation service did not entirely meet the desired ACCP consensus 
treatment goals.  Possible improvements to the service and delivery of the service need to be explored. 

Acknowledgements:  Robert Haneke, Pharm D for his help with study design and data collection.  
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1. Introduction  
 

Carbon Monoxide Dehydrogenase / Acetyl CoA Synthase (CODH/ACS) is a bifunctional enzyme that catalyzes 
the reduction of CO2 to CO and the assembly of Acetyl CoA [1].  There are four metal-containing domains in this 
enzyme, the A, B, C, and D-clusters.  The A and C-clusters catalyze the previously mentioned reactions, with the A-
cluster catalyzing the assembly reaction and the C-cluster catalyzing the reduction reaction, while the B and D-
clusters are present for electron transfer.  The A-cluster has a number of features which distinguish it from other 
naturally-occurring metalloenzymes: it is one of few enzymes which contain an active-site nickel atom, some of the 
donors to the metal are amide nitrogens from the protein backbone, and the catalytic cycle involves an 
organometallic intermediate with a coordinated methyl group.   

The A-cluster active site of CODH/ACS, as seen in Figure 1, contains a Fe-S cubane bridged by a cysteine 
thiolate to a dinuclear M(μ-S)M’ cluster where both M and M’ are nickel in the active enzyme [2,3].  This project 
focuses on the synthesis of model complexes for the dinuclear metal center.  Model complexes are useful in gaining 
a more complete understanding of the catalytic mechanisms.  The goal is to synthesize a compound with two central 
nickel atoms: one, Nip, having both a nitrogen and sulfur bound, (NS coordination), the other, Nid, with two nitrogen 
atoms, (NN coordination), and for these two nickel atoms to be bridged by an additional two sulfur atoms, as shown 
in Figure 2.   

                                                                                                            

Nip Nid

S

S

N

NH

HN

S

        
 
Figure 1: Expansion of the A-cluster of CODH/ACS                                                 Figure 2: Desired dinuclear nickel model complex of A-cluster 
 
2. Experimental 
 

We are using 2,2’-dithiodibenzaldehyde (DTDB, Figure 3), an air-stable disulfide, to introduce thiolate 
coordination to a transition metal by allowing it to react with a transition metal 
complex that contains a coordinated primary amine [4].  Preliminary metal complexes 
(Ni(NN)2

+ and Ni(NS)2) are formed by reacting 2 equivalents of a diamine or 
amine/thiol ligand with a nickel (II) salt.  These are then combined with DTDB in 
CH3OH/CH2Cl2, which are isolated by differential precipitation.   
              Figure 3. Dithiodibenzaldehyde (DTDB) 
 
3. Results and Discussion 

 
Reaction of Ni(NN)2 with DTDB is expected to form a N2S coordinated nickel complex which will be further 

noted as fragment A.  The other two reactant complexes, Ni(NS)2, with DTDB have been shown to form a NS2 
coordinated nickel complex [5], which will be noted as fragment B.  As illustrated in Figure 2, our desired model  
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complex has one component each of fragment A and fragment B. This is model complex AB.  Using equivalent 
molar ratios of ligand A and ligand B is expected to form three products in this procedure as illustrated: 

HN N HN S

Ni Ni
S

S

N

N

N

S
Ni Ni

S

S

N

N

N

N Ni
SN

S
+ +

AB

AA

BB
+1

+2

0

Ni
S N

S
NHN

Ni DTDB

NHS
+ Ni

+2

N i(N N )2
+2 Ni(NS) 2

 
Scheme 1: Reaction procedure for synthesis of the three metal complexes 
 

These three metal complexes labeled, AA, AB, and BB, have different charges due to the number of thiolate 
sulfur atoms present.  This should lead to different solubilities based on solvent polarity.  Neutral BB is insoluble in 
polar solvents, and can be isolated by washing the product mixture with a very non-polar solvent such as toluene.  
Separating the other two charged species is done through the use of solvents of differing polarities since AA is 
expected to be much more soluble in more polar solvents than AB due to its +2 charge. 

The BB nickel dimer has been synthesized and fully characterized by our group [5]. Reaction of N,N-
dimethylethylenediamine, DTDB, and NiCl2 or Ni(NO3)2 results in the isolation of NiA-Cl or NiA-NO3, in which Ni 
is coordinated by the desired tridentate N2S ligand, but the fourth coordination site is occupied by the anion. These 
have been characterized by X-ray crystallography (Fig. 4). ESI-Mass spectrometry of the reaction mixture which 
yielded NiA-Cl (Fig. 5) shows a peak corresponding to the AA dimer (m/z=566), providing evidence that fragment 
A is capable of forming a dimeric species. In order to avoid coordination of the anion, we carried out the reaction in 
Scheme 1 using the BF4

- salt of Ni(NN)2
+. After washing with toluene to remove any BB dimer and extracting the 

precipitate with acetonitrile, ESI-MS characterization of this reaction (Fig. 6) shows a peak corresponding to the AB 
dimer at m/z = 518. 

 
Figure 4.  Crystal structure of NiA-NO3                 Figure 5. ESI-MS spectra for [AA]+Cl-                                   Figure 6.  ESI-MS of AB 
  
4. Conclusions 
 
     Isolation and characterization of NiA-NO3 and NiA-Cl demonstrates that DTDB will combine with N,N-
dimethylethylenediamine to form an N2S ligand.  Identification of the AA dimer by mass spectrometry demonstrates 
the ability of this ligand to bridge two Ni atoms.  The desired AB complex, which serves as a first-generation model 
for the dinuclear portion of the CODH/ACS A-cluster, has been identified by mass spectrometry. 
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1. Introduction 
 

The Generation Expansion Planning (GEP) problem 
for an electric utility is defined as the problem of 
determining what generation units should be 
constructed, where and when they should come on line 
over a “long-range” planning horizon. The GEP 
problem is a difficult problem to solve because several 
conflicting objectives must be considered at the same 
time. These objectives can include the minimization of 
the system’s cost, the maximization of the system’s 
reliability, and the minimization of environmental 
degradation. However, in the literature, most of the 
GEP problems are modeled as a single objective 
programming problem where the objective is 
minimization of the total cost (least-cost). Frequently, 
the least-cost expansion plan found by a system 
planning model may not be the preferred option when 
considering other criteria. 

 
This paper presents a multicriteria GEP model 

(MGEP1). The methodology proposed is based on some 
known multicriteria decision making methods and 
tested on an electric generation and transmission 
network that represents the Mexican Electric Power 
System. The MGEP1 considers several aspects: the 
incorporation of more than three criteria to generate the 
expansion alternatives, the importance given to 
renewable generation technologies, and the 
geographical location of the new generation units are 
some features of the MGEP1 which have not been 
considered in the literature. 

2. Methodology and Computational 
Experimentation 
 
The model will identify the location and type of new 
generation to achieve the best compromise between 
different objectives, such as minimizing total cost, 
environmental impact, fuel imports, and portfolios 

investments risk; and yet meet all the operating and 
economic restrictions that are placed on the system. The 
input data includes the existing network configuration 
and its transmission capacity limits; technology costs 
for new equipment; investment constraints; the 
generating capacity and investment / production costs 
of generating units; as well as the expected electric load 
for a period of time. The MGEP1 model is a single-time 
period model, considers only one (current conservation) 
of the two Kirchoff's laws, has continuous decision 
variables, and is deterministic. The importance of 
considering the transmission network is basically to 
find a generation expansion plan which can globally 
optimize the electricity supply chain. In addition, 
MGEP1 is a large-scale, linear mathematical 
programming problem with different conflicting 
objectives that must be considered simultaneously. 

 
The proposed methodology consists of two phases. In 

the first phase four Multiple Criteria Programming 
Methods will be used to identify a set of preferred 
solutions. In the second phase the most appropriate 
solution is selected among the previously generated 
alternatives, using the Analytical Hierarchy Process 
Method. The methods used for the first phase to 
generate solution alternatives are: Max-Min, Min-Max, 
Compromise Programming, and Multiple Objective 
Linear Programming.  
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Fig. 1. Northwest Mexican Electric System 
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The methodology is illustrated using the Northwest 
Grid of the Mexican Power System (see Figure 1). In 
this system, there are 4 nodes, 3 arcs, 9 types of 
generation units, and four types of fossil-fuel. The 
existing capacity for such system in 2000 was 3913 
MW and the expected demand for 2002 was 2572 MW. 

 
The alternatives are obtained from the min-max, max-

min, compromise programming methods, and with the 
ADBASE software [1] (which is a multiobjective linear 
programming solver). Such Pareto solutions are 
presented in Figure 2. 
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Fig. 2. Pareto Front 

 
After obtaining these solutions from phase one, the 

next phase uses AHP to select the best or the most 
attractive Pareto solution for the Decision Maker. 
Following the Saaty’s [2] procedure for Analytical 
Hierarchy Method, where cost and environmental 
criteria have equal importance and both criteria are 
slightly more important than the others two, the 
following ranking of alternatives is obtained: 
 

A7 > A4 > A5 > A6 > A2 > A1 > A3 
 

Using this ranking, the best expansion alternative is 
selected to be A7. This alternative takes advantage of 
the existing hydroelectric capacity, and adds wind 
capacity just in two of the nodes. If multicriteria 
selection methods such as compromise programming, 
max-min or min-max were used to determine the best 
expansion alternative, the best alternative would have 
been A4 which is the second ranked alternative by 
Analytical Hierarchy Method. 

3. Conclusions 
 
The MGEP1 model considers aspects which have not 
been included in the literature. Using the framework 
described above, one can utilize MGEP1 as a base 
model to solve more complex models. Including more 
objectives, considering uncertainty into the problem, a 
better representation of the decision variables in 

MGEP1, and solving a multi-period problem are some 
possible extensions to the MGEP1 model. 
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Visual spatial frequency and color association with differential 
waveform driven force-feedback vibration periodicities 
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Introduction 
     Today’s age of multimedia devices combines haptic 
(touch) perception with other sensory stimuli such as 
ring tones, screen backlighting, intermittent keypad 
flashing, and video game environments, just to name a 
few, and yet the understanding of how such sensory 
combinations fundamentally integrate is at best still in 
its infancy. Thus the most important directive regarding 
the advent of such multi-sensory combinations is the 
need for a more fundamental empirical understanding 
of how these cross-sensory modality combinations 
actually influence one another—such insight could lead 
to maximizing their usefulness in future design 
applications.  
     This study however, is more concerned with the 
deeper aspect of underlying neurological mechanisms 
of visual spatial frequency, and how they might share 
common processing pathways with haptic neurological 
pathways. Hubel and Wiesel (1959; 1965) 
demonstrated the presence of special orientation-
selection neurons in the cortex of a cat’s brain—
neurons that respond best to specific features of a visual 
stimulus and, more specifically, to the orientation of 
bar-like stimuli. 
    The essence of the present study was to uncover the 
relationship between visual spatial frequency (colored 
‘stripes’) of sinusoidal-wave (Fig. 1a) and pulse-wave 
(Fig. 1b) color visual stimuli, and how differences in 
spatial frequency continuity would affect participant 
color-choice when feeling triangle wave driven 
vibrations (Fig. 2) from a force-feedback (FF) joystick 
(Fig.3). This study concludes that human responses to 
such bar-like stimuli, within a vertical orientation 
during a joystick vibration and color matching task, 
requires that the visual stimuli be low spatial frequency 
sinusoidal (Fig. 1a) rather than high spatial frequency 
pulse waves (Fig. 1b)—that is, the visual stimuli must 
have the (‘rainbow’) waveform characteristic of natural 
electromagnetic spectrum light. 
 

                                                                             
Method 
Participants 
     Ninety-seven graduate/undergraduate students in 
two experimental groups (sine-wave visual stimulus 
group = 43 female, 7 male; pulse-wave visual stimulus 
group = 38 female, 9 male) from Wichita State 
University participated and received partial course 
credit. 
 

Materials, Stimuli, Design 
     Software written in Visual Basic 6.0 consisted of 1) 
demographic information collection, 2) instructions to 
participants, 3) experimental stimulus trials, 4) 
completion screen, and 5) debriefing information. 
     Participants listened to continuous white noise 
during trials so as to neutralize joystick motor noise and 
any external distractions.  
     Joystick vibrations were 10k, 15k, 30k, 45k, and 90k 
cycle periods. Periodicity of FF vibrations is the 
completion time for one cycle; a ‘period’ refers to the 
duration of a cycle as measured in microseconds 
(Microsoft.com-MSDN, 2004). Hence a 90k period 
would be .09 seconds or 90/1000 of a second, thus the 
‘90k’ name; a 15k period would be 15/1000 of a 
second—therefore a 90k period is a stronger, more 
deliberate feeling vibration.  
     Sinusoidal (Fig. 1a) vs. pulse-wave (Fig. 1b) grating 
visual stimuli were unique between groups that 
received identical triangle-wave driven FF vibrational 
periodicities via the joystick. 
 

Procedure 
     Participants began trials by placing their left hand on 
the joystick and right hand on the mouse. The joystick 
was located under the table (preventing visual contact 
with the hand) and mounted on top of a plastic milk 
crate. Each of the five vibrations was randomly 
presented 10 times, with participants making a color 
choice each time by clicking on the visual stimulus. 
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 Results     
    Chi Square analyses for the sinusoidal wave visual 
stimulus group (Fig. 1a) yielded highly significant 
color-association results (Table 1). The 10k vibrational 
periodicities were significant for the color blue, χ2 (6) = 
29.58, p = 4.71877E-05, and the 15k vibrational 
periodicities were significant for the color yellow, χ2 
(6) = 30.35, p = 3.36317E-05. The 30k vibrational 
periodicities, χ2 (6) = 76.97, p = 1.50582E-14, and the 
45k vibrational periodicities, χ2 (6) = 25.6, p = .00026, 
were both significant for observed frequencies for the 
color green. The 90k vibrational periodicities garnered 
the largest Chi Square statistic, χ2 (6) = 307.91, p = 
1.64689E-63, significant for the color red.  
     No vibrational periodicities presented in the pulse-
wave visual stimulus group (Fig. 1b) yielded color-
association significance below the .05 level (Table 2). 
However, the 90k triangle wave vibration result was 
significant beyond the .10 level, χ2 (6) = 35.8, p = .057. 
Also, the 10k triangle wave vibrational periodicity, χ2 
(6) = 33.44, p = .094, was significant below the .10 
level.  
 
Discussion, Conclusion 
     Albeit there was significance beyond the .10 level 
for pulse-wave group 90k and 10k vibrations, it cannot 
compare with probability values in scientific notation as 
garnered by the sine-wave visual stimulus—not to 
mention the fact that pulse-wave group 15k, 30k, and 
45k results yielded nothing. In addition, the mere visual 
comparison of Table 1 and Table 2 clearly endorses the 
resultant differences in color-association via 
experimental between-groups manipulation of visual 
spatial frequency of the colored stimulus.  
     Perhaps the most interesting question these results 
raise is: Exactly where in the brain would such an 
information merger occur?  Ultimately, the most logical 
next step would be the empirical investigation of 
specific neurological resources as utilized during such 
cross-sensory tasks. 
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Table: 1 
Triangle wave vibrations and observed color association with sine-
wave visual stimulus in Figure 1a 

 10k 15k 30k 45k 90k Total 
red 33 40 38 48 170 329 
orange 36 35 40 66 54 231 
yellow 88 96 69 70 27 350 
green 125 110 191 155 48 629 
blue 101 102 101 66 34 404 
indigo 43 39 28 34 37 181 
violet 74 78 33 61 130 376 
Total 500 500 500 500 500 2500 

 
Table: 2 
Triangle wave vibrations and observed color association with pulse-
wave visual stimulus in Figure 1b 

 10k 15k 30k 45k 90k Total 
red 57 62 71 56 62 308 
orange 46 72 64 81 54 317 
yellow 81 66 73 66 83 369 
green 79 92 64 84 91 410 
blue 92 82 71 86 56 387 
indigo 69 48 68 54 60 299 
violet 46 48 59 43 64 260 
Total 470 470 470 470 470 2350 

 
 

 
Figure 1. (a) Sinusoidal-grating; (b) Pulse-grating 
 

 
Figure 2. Triangle waveform 
 

 
 
Figure 3. Experimental apparatus 
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A Bunch of Garbage?:  How Sedgwick County's Trash Came to be 
Exported and its Innovator Ignored 
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1.   A Scrappy Visionary 
 
   Bill Compton, of Wichita, has been looking for an alternative to landfills and trash outsourcing since the early 
1970s.  Compton was a WWII fighter pilot, who used the GI Bill to get degrees in chemistry and physics at Emporia 
State University.  It was high school chemistry lessons, however, that led him to believe pyrolysis, or the use of heat 
to change matter, could be the solution to Sedgwick County and the nation's trash problems.  From 1992-1998, 
Compton, with the help of friends, designed, built and operated his own pyrolysis pilot plant.  Compton ran the plant 
for approximately 300 hours and converted about 700 pounds of waste into usable oil, carbon and gas.  Compton 
and his friends have persistently petitioned city, county, state and national leaders to consider building large-scale 
pyrolysis plants to convert trash into useful products, but they have met with little success and a great deal of 
bureaucracy.  
    
   Although an ancient technology, very little has been written about pyrolysis by environmental historians.  The 
problems, politics and economics of trash have been researched, though, and Compton's story is a vehicle to 
understand those issues in our area. 
 
2.  Primarily Primary 
 
   At the age of 83, Bill Compton is still quite active.  Severe arthritis has limited much of his physical activities; 
consequently, he has handed over the more physical aspects of his work to Paul Rhodes, who is working to promote 
Compton's work.  Compton, however, continues to write politicians and has worked with me on and off for over a 
year to help me research and understand his endeavor.  In this project I will utilize the oral history provided by Bill, 
as well as his vast wealth of records and correspondence.  Additionally, I will use personal interviews with local 
politicians familiar with Compton's work, waste management professionals, and civil engineers.  My research will 
include public records from city and county meetings, as well as newspaper articles relating to local debates on 
trash.  I will include basic scientific information on the feasibility of pyrolysis and the analysis of the oil, carbon and 
gas Compton produced in his pilot plant.  I will also mention industries currently utilizing pyrolysis and the 
environmental impact it has.  Finally, I will utilize knowledge gained from secondary readings in the history of 
waste to place Compton's struggle in national and historical framework. 
 
  My paper will show how bureaucracy, politics, and an apathetic attitude about waste have discouraged innovative 
solutions to the trash issue.  It will also show, through Compton's efforts, how different kinds of interests compete 
for tax money and public and political support. 
 
3.  Where Things Stand 
 
   In two years Sedgwick County is supposed to have a new solid waste plan.  The County will most likely build 
another landfill or continue to export our trash to other communities.  These are the only solutions our leaders have 
agreed on in the past.  Even if one doesn't believe that pyrolysis is the best solution to getting rid of our trash, it 
isimportant to know and understand the powerful interests that are controlling the disposal of our junk.  What we 
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consider to be worthless is worth a great deal in contracts to trash haulers and waste managers.  These groups make 
money from taking trash and are in the position to make money from the materials in the trash.  Bill Compton has 
been fighting not only for pyrolysis but for the idea that trash should be used as a resource for the people who 
dispose of it instead of for an outside party.  This paper will look at why Compton's efforts for the last thirty years 
were ignored and why, despite promises to adopt innovative solutions, local leaders continue to hand over our trash 
to third parties who can profit doubly by it. 
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Increased Stability of solutions to the Helmholtz Equation 
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1. Introduction  
 

Study of the Cauchy problem for Helmholtz equation is stimulated by the inverse scattering theory and more 
generally by remote sensing. Remote sensing is a general idea that involves obtaining information of a far away 
object using the reflected waves from the object.  The waves used could be acoustical or electromagnetic waves. 
This particular physical phenomenon is modeled by the Helmholtz equation 

 
fuk =+Δ )( 2       in  Ω       (1) 

The main goal of the inverse scattering theory is to obtain the properties of the object using the information 
provided by the reflected waves.  The information in the reflected waves constitutes the Cauchy data for Helmholtz 
equation, which is given by  

 

0uu =   and  1uu =∂ν  on Γ    (2) 

where Ω  is a domain in 3,2, =nnR  and  Γ  is a Lipschitz open part of the boundary. Finding the solution to the 
partial differential equation (1) with the given the given Cauchy data is known as the Cauchy problem. This paper 
addresses the stability issues associated with the solution to the Cauchy problem and explains the increased stability 
of the Cauchy problem for Helmholtz equation when the frequency increases, including a numerical example.  The 
numerical algorithm used is based on spherical harmonics. 
 
2. Experiment, Results, Discussion, and Significance 
 
Theoretical Results: 

 
 In [1] a stability estimate for the solution u  of (1) and (2) is obtained inside the domain )(dΩ , which is as 
follows: 
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where )(dΩ  is the part of the domain Ω  which is at a distance d from the obstacle. One important observation is 
that the stability and hence the resolution of the Cauchy problem increases as the frequency k increases. In [2] a 
stability estimate for the solution u  of (1) and (2) is obtained inside the whole domain Ω  which is as follows: 
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where  ))(lnln( kk δδ −=  and  
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=δ . Again one can observe that the stability is increasing as the frequency 

k increases.   
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Numerical Experiment and Results 
 
 The physical setting for the numerical experiment is as follows:  

 
 
Figure 1. Description of the experimental setting.  
 

The outer semi sphere ( Γ ) is of radius 2 and the inner semi sphere ( 0Γ ) is of radius 1. The sensors are placed on 
Γ , about 100 equally spaced on Γ . The sources (Acoustical) are placed on the semi circle (red colored in Fig 1) of 
radius 0.5. Now using the noisy measurements (noise is 1%) by the sensors we will calculate the acoustical field on 
the surface 0Γ  using the spherical harmonics as explained in [3]. The noisy calculations are made using the 
fundamental solution of the Helmholtz equation:  
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The solution is reconstructed on 0Γ using the following equation. 
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Table: 1 
Error percentages for the reconstructed solutions at various frequencies:  

 k=2 k=4 k=8 k=16 

N=9 245% 77.8% 3.4% 1.6% 

N=10 3917% 288% 6.4% 0.98% 

 
3. Conclusions  
 
 One important conclusion is that the stability and hence the resolution of the Cauchy problem increases as the 
frequency k increases. It is also stable up to the boundary of the object. 
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Effects of Cryotherapy on Quadriceps Concentric Peak Torque 
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1.  Introduction 
Cryotherapy, meaning “cold therapy”, is the application of cold for the treatment of acute trauma, 

subacute injury, and for the decrease of discomfort after reconditioning or rehabilitation.  If applied 
immediately following injury, cryotherapy has been shown to decrease pain, muscle spasms, tissue damage, 
and/or swelling.1   

Ice is commonly applied in the athletic setting to injured athletes or to patients in the clinical 
environment for treatment of injuries.  If strength is immediately affected after application of ice, the athlete 
could be at an increased risk for injury.  In addition, if the athlete’s performance is affected, then it is important 
to know at what point strength will return to normal.  The results of this study indicate icing may affect peak 
torque production or time required to return to peak torque of the quadriceps muscle group.  In the realm of 
physical therapy, high speed activities involving the lower extremities immediately following icing of the 
quadriceps may be ill advised.  In general, caution should be exercised any time strenuous activities are 
demanded of individuals receiving cryotherapy when adequate time is not given for muscular recovery. 

2.  Experiment, Results, Discussion, and Significance 
A convenience sample of 27 adult male volunteers was studied.  Each subject gave written informed 

consent and completed a medical history questionnaire prior to participation in the study.  Participants filled out 
a health questionnaire in order to fulfill inclusion criterion (no lower extremity injuries or allergies/adverse 
reactions to cold).  A subject was also excluded if their body mass index (BMI) exceeded 29.90.  Each subject 
was tested at the same facility, using the same equipment.  A subject was assigned a participant number to 
protect confidentiality.  All subject rights were protected.   
  Concentric quadriceps strength was measured by angular peak torque generated on an open-chain 
isokinetic machine:  The Lido Active (Loredan Biomedical Inc., Davis, CA).  This equipment is a reliable 
method of assessing torque and velocity2.  Exercise was conducted on a Schwinn® Airdyne® dual action 
exercise bike (exercise bike), configured to allow concurrent upper and lower extremity exercise.  As a safety 
measure, Polar® heart rate monitors were used during the exercise phase to monitor heart rate.  For the 
treatment phase, a moist white cotton towel was placed in a single layer over the thigh.  A plastic bag filled with 
ice was placed over the towel.  One tablespoon of salt was added to the bag to facilitate melting and create a 
colder mixture.1  The ice bag was secured to the subject’s thigh with a 4” x 5 yard ACE (Becton Dickinson and 
Company) bandage to provide optimum contact.  The subject was positioned in a normal sitting position (short-
sitting) on the isokinetic machine and given an explanation of the testing procedure. Right quadriceps 
concentric peak torque was tested in all subjects. All isokinetic testing was performed at 60 and 240°/s.  The 
order of testing velocities (60 and 240°/s) was randomized using a coin flip.  The machine was set at 5 to 90 
degrees knee flexion for participant comfort.  Each subject performed several contractions at each speed to 
become familiar with the machine.  The subject executed 3 maximal contractions at the first testing velocity, 
rested for 30 seconds, and then executed maximal contractions at the second velocity.  The maximal peak 
torque was recorded as “initial pre-exercise peak torque” for both test velocities.  The subject was transferred to 
the exercise bike and exercised for 15 minutes at the target heart rate.  After the exercise phase, the subject was 
returned to the isokinetic machine and performed 3 maximal contractions at both test speeds.  The maximum 
peak torque was recorded as “post-exercise peak torque.” Immediately following the post-exercise peak torque 
measurement, the subject underwent the treatment phase.  The treatment group received ice to the quadriceps 
muscle, or right thigh, sitting comfortably for 20 minutes following exercise.  The control group sat for 20 
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minutes without ice following exercise.  At the end of the treatment phase, the ice modality (if present) was removed 
and the subject performed 3 maximal contractions, at the initial test velocity recorded as “post-ice peak torque (post 
test 1).”  Measurements at the second test velocity were taken following a 30 second rest period.  If either measured 
peak torque did not reach baseline levels, concentric peak torque measurements were re-assessed at 2-minute 
intervals until baseline was reached or a period of 8 minutes elapsed.  Baseline peak torque is defined as the highest 
recorded peak torque value, based on “initial pre-exercise peak” and “post-exercise peak torque” measurements.  
However, if the “post-ice peak torque” measurements were within 1% or equal to baseline values or higher, at either 
velocity, further testing at that velocity was not conducted.  At the conclusion of testing, each participant was 
instructed on proper cool down and stretching to diminish the possibility of post-test muscle soreness. 

Descriptive statistics including means and standard deviations were calculated for each of the following 
variables for each group: height, weight, BMI, time until pre-torque levels were achieved and all pre-post peak 
torque measurements.  A mixed design ANOVA was used to determine if cryotherapy affected pre and post-exercise 
peak torque.  An independent t-test was used to determine if time to normalize peak torque was affected by 
cryotherapy.  Statistical significance was defined as a p value less than .05 (∝ = .05). The analyses were done using 
SPSS v13.5.  

 
TABLE 1.  Characteristics of subjects by groups: Mean (+/- SD) Height, Weight, and Body Mass Index (BMI). 

 Treatment group (n = 14) Control group  (n = 13) 
Height (cm) 180.5 (7.5) 179.2 (5.0) 
Weight (kg) 84.7 (10.6) 81.4 (9.4) 
BMI* 26.0 (2.9) 25.3 (2.9) 

*BMI = (kg/ m2) 
 
TABLE 2.  Changes in peak torque (N•m) over time in treatment group (n=14) and control group (n = 13). 

Pretest Post Exercise Post test 1 
Speed (degree/second) 

Treatment 
group 

Control 
group 

Treatment 
group 

Control group Treatment 
group 

Control 
group 

240 176.9* 165.5 179.5 176.0 169.6* 180.4 
60 268.8 261.9 268.0 272.9 266.0 282.0 

(* = Significant Difference at <= 0.05) 
 
TABLE 3.  Mean (+/- SD) time to recover at 240 and 60 (degree/second) for treatment group and control group. 

Speed 
(degree/second) Group Mean (+/- SD) 95% Confidence Interval about the 

Mean Difference 

Control group (n=13) 1.38 (1.70) 
240 

Treatment group (n=12) 2.83 (1.99) 
1.44 +/- 2.101 (.74) 

Control group (n=12) .33* (1.15) 
60 

Treatment group (n=11) 1.45* (1.29) 
1.12 +/- 2.101 (.51) 
 

(*= Significant Difference at <= 0.05) 

3.  Conclusions 
The results showed a significant decrease in peak torque at the higher velocity after the application of ice.  

Results at the slower velocity showed an increased duration of time required to return to baseline peak torque values 
following ice.  Due to the limitations and errors experienced, further investigation would be of great clinical value.   
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1. Introduction 
 Why teach vocabulary? Baumaun and Kame’enui (2004) declared that direct instruction of 
vocabulary is important to vocabulary development. Also, learning vocabulary will help students 
communicate more effectively (Allen, 1999). What area should I target? In my reading class, the reading 
series provides six vocabulary words that are connected to the story. At the end of each story, students are 
assessed on the six words. When students understand a story’s vocabulary, they are more successful at 
comprehending the story (Marzano, 2001). How should I teach vocabulary? Based on the following quote 
from Allen (1999), “Definitions alone do not provide enough support for readers to be able to transfer these 
definitions to reading contexts.” (p. 35), I chose to change my strategy to involve three modalities: visual, 
auditory, and kinesthetic. Effective vocabulary development is multifaceted and requires a variety of 
different activities so that students will learn (Johnson & Johnson, n.d.) 
 I researched several activities that would correlate with my purpose. I wanted to teach vocabulary 
using a strategy that would enhance long term memory. I not only want students to learn the words for the 
weekly test, but I want them to remember the words beyond the week of instruction. My focus was on 
students remembering more words after using the research-based activities involving three modalities. 
 

2. Experiment, Results, Discussion, and Significance 
 Before beginning the action research project, I taught vocabulary using the same routine each 
week. On Mondays, I introduced the vocabulary through a discussion and had my students copy definitions 
in their reading notebooks. Tuesdays, as well as, Thursdays, students were to study the vocabulary words as 
homework. On Wednesdays, we again discussed the vocabulary and students completed two workbook 
pages that focused on the words. On Fridays, I reviewed the words with the students and gave an 
assessment. In order to check for long term memory, I waited 2 weeks after each story and gave the same 
assessment. I continued this procedure for three weeks. The scores collected were averaged into 
percentages. This was done to use as baseline data for comparison purposes. 
 The new weekly schedule was derived from information by Marzano (2004). On Mondays, my 
teammate introduced the vocabulary through her morning social studies lesson. The students copied the 
definitions into their reading notebooks as she discussed the words. Research supports the use of keeping a 
log of words learned (Baumann & Kame’enui, 2004). That afternoon, I continued to discuss the 
vocabulary. This ensured multiple exposures of the words (Marzano, 2004; Johnson & Johnson, n.d.). 
Baumann and Kame’enui (2004) mentioned that multiple exposures and cross curricular lessons can have 
positive effects on learning vocabulary. Students would hear the story being read to them and listen for the 
vocabulary words (Johnson & Johnson, n.d.). Then they would perform an activity (various activities 
described below). Students were instructed to study the words at home on Tuesdays and Thursdays. On 
Wednesdays, I would review the vocabulary and have the students complete two workbook pages and 
perform an activity. On Fridays, students hear the story again and engage in another activity as a review. 
The students would then take the assessment. Again, I waited 2 weeks and gave the same assessment. I 
compared this data to the baseline data to determine if long term memory had been affected.  
 Following are some activities that were randomly used throughout the 3 week period of the new 
strategy. Lessons were carefully planned ensuring that all three modalities were represented during each 
week. Word webs were used based on research from Marzano (2004), Allen (1999), and Johnson & 
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Johnson (n.d.). On the back of the word webs, I would have the students draw symbolic representations of the words 
(Marzano, 2001). They had to explain in their own words why their pictures were relevant the words (Marzano, 
2004). Drama (Baumann & Kame’enui, 2004; Johnson & Johnson, n.d.; Marzano, 2004) was used to demonstrate 
the words. Group, as well as individual, drama was performed and other students guessed the vocabulary word. 
Vocabulary cards were also used. All words and definitions were on separate cards. Students would play a matching 
game to study the words. Partner and individual review time was given. Students would either read the words and 
definitions to each other or silently. 
 In order to answer my research question: How will strategies that are designed to help students learn 
vocabulary words affect long term memory? I used individual percentages to determine success. Figure 1 shows 
individual student percentages. The first bar reflects percentages of the old strategy and the second bar reflects 
percentages of the new strategy. All students raised their percentages, except Student 7 who maintained 89%. There 
were 4 students who remembered 100% of the words after using the new strategy. There were 11 students who 
increased by more than 10%. 
 
Figure 1.  Individual student percentages of scores collected before and after the new strategy 
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3. Conclusion 
 By comparing the percentages from the long term evaluations, I have found an answer to my question. Yes, 
long term memory was affected by the new strategy. Comparison revealed that students remembered more 
vocabulary definitions after the new strategy was put into place. All students, except Student 7, increased their 
percentage. Student 7 did maintain a proficient percentage. Therefore, 100% of the students increased or maintained 
their average. No one was hindered by the new strategy. Long term memory was affected in a positive way. The 
students remembered more words! 
 I will definitely continue to use the new strategy with my reading students. They had more fun and 
remembered more definitions over an extended period time. In turn, I had more fun teaching and was proud of my 
students for improving. A new question has come to mind: Will students begin using the vocabulary words when 
communicating? I believe they will since they are confident in their recalling ability (by seeing their own personal 
improvement). Through the new strategy, I think they will become comfortable with the words and will freely use 
the words in future conversations. Before, I thought I didn’t have enough time to allow for all the activities. Now, I 
realize that I don’t have enough time NOT to do the visual, auditory, and kinesthetic activities. 
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1. Introduction 

Potential applications of small rotorcraft unmanned 
aerial vehicles (UAVs) range from military missions to 
exploration of the Planet Mars [1]. Tasks such as 
exploration of unknown territories, formation flying, 
intelligence gathering etc, require an UAV to be 
capable of flying very close to other flying or steady 
objects. Exposed rotary wings limit rotorcraft vehicle’s 
capability to fly in proximity of other objects. In some 
applications like rescue operation, urban warfare etc, it 
is highly desirable to cover the exposed blades of 
UAVs. Many researchers have shown their interest in 
mini rotorcrafts since last decade. But little or no 
research work has been done on designing, building and 
testing of protective shroud for rotorcrafts. This 
research work proposes a protective shroud for a mini 
quadrotor UAV to demonstrate the capability of a 
rotorcraft to continue its flight after a collision with 
objects such as brick wall. A quadrotor helicopter has 
been considered as a base vehicle. A protective shroud 
for the base vehicle has been designed and built to 
protect rotors against other objects. A proportional and 
derivative controller has been designed, implemented 
and tested to ensure the attitude stability of the vehicle 
in the presence of high frequency noise, vibrations and 
disturbances. Experiments have been carried out to 
prove the stability of the quadrotor vehicle after a 
collision with wall. This study provides the ground 
work for future work in this direction. Many new 
applications of rotorcraft UAVs can be explored after a 
successful completion of this research work. 

 

2.    Quadrotor Background 
A simplified CAD model of quadrotor is shown in 

figure 1. It has four rotors attached with electric motor 
shaft through a pair of gears. The quadrotor can be 
controlled by only changing the speed of each rotor. 
The pairs of front/rear and left/right rotors rotate in 
opposite direction to each other. Roll and pitch angles 
can be controlled by changing the relative speed of each 
rotor of front/rear and left/right pairs, respectively. The 

yaw angle can be controlled by changing the relative 
speed of front/rear and right/left rotors. The dynamic 
model has not been presented in this paper due to the 
space limitation; however, it can be found in [2], [3] 
and [4]. A quadrotor is simple to build and requires 
very few components compared to single rotor 
helicopter. Since, a quadrotor can be controlled by only 
changing the motor speed, it will be easy to control it 
compared to conventional helicopters.  

 
Figure 1. A simplified CAD model of quadrotor with 
protective shroud. 
 

3.    Structural Design of Base Vehicle 
Since, choosing the best combination of motors, 

rotors and battery is the most important task, a dragon 
flyer vehicle from www.rctoys.com has been purchased 
and parts from that vehicle have been used for further 
research work. The structure of the base vehicle 
including protective shroud is made from carbon fiber 
tubes. The carbon fibers tubes are very light weight and 
can resist the impact with brick wall at vehicle speed of 
5mph. The current vehicle is capable of flying at 10ft 
height for 5 minutes, limited by motor heating. A 
picture of this vehicle is shown in figure 2. 

 
Figure 2. Quadrotor vehicle with protective shroud 

http://www.rctoys.com/
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4.    System Configuration 
An overall system configuration is shown in figure 

3. It shows the onboard system hardware and the 
ground station arrangement.  

PIC 18F4585 from Microchip Inc, an 8 bit 
microcontroller, has been used as an onboard controller. 
The onboard peripherals such as Inertial Measurement 
Unit (IMU) and Motor Driver Circuit (MDC) have been 
interfaced with PIC 18F4585. The PIC microcontroller 
has been programmed using CCS compiler from 
www.ccsinfo.com.  

An IMU, 3DMGX1 from Microstrain Inc, capable 
of measuring pitch, roll, yaw, angular rates and axial 
accelerations has been used to measure states of the 
system. 3DM-GX1 is small in size, light weight, 
accurate and can be easily interfaced with PIC via serial 
communication interface (SCI). 

A motor driving circuit using FETs and a PWM co-
processor has been designed, tested and built. This 
MDC is capable of handling four motors (12v-24v, 
40A). The PWM co-processor, from www.awce.com, is 
capable of generating 8 PWM channels and can be 
easily interfaced with the PIC microcontroller via SCI, 
which makes the PIC free from additional computing 
power required to generate four PWM channels. 

 
Figure 3. Overall System Configuration 

 

The most important issue while designing an UAV 
is the stability of the vehicle. An attitude stability 
controller is required to have stable flight, since the 
dynamic of quadrotor has low damping rate [5]. The 
additional disturbances from flexible plastic joints, 
carbon fiber tubes and impact with wall may affect the 
overall stability of the vehicle. So far, various 
approaches like classical control [2], LQ control [2], H∞ 
[3] and neural network [4] have been considered for the 
stability of vehicle. Assuming only small angular 
deviation in roll, pitch, and yaw, a classical 
Proportional Derivative (PD) controller has been 
designed to address the attitude stability problem. The 
stability controller keeps the vehicle stable before, 
during and after an impact with wall. It makes flight 
easy and allows pilot to do other maneuvering without 
taking care of vehicle stability. The controller also lets 
the vehicle fly while maintaining continuous contact 

with the wall. This capability adds a great advantage to 
the vehicle to continue flying even after a small hit with 
the wall, where other vehicles fail and turn hostile.  

This attitude stability controller is programmed in 
Real Time LabVIEW 7.1, a graphical programming 
platform from National Instrument Inc. The Real Time 
module comes with a dedicated Pentium III processor 
card, which makes the system CPU free from any 
addition computation required to perform vehicle 
stabilization. A standard Pentium IV Desktop with 
Microsoft Windows XP and LabVIEW 7.1 has been 
used as a ground station. The ground station has been 
interfaced with vehicle via standard serial 
communication channel. Manual control of flight will 
be performed via standard analog transmitter. 
 

5.    Experiments 
The main aim of this research work was to design 

and build a UAV which has striking ability with the 
brick wall and other similar vehicles. The velocity of 
the vehicle at the time of impact was assumed to be of 
3mph. This research work was partially supported by 
URCA, Wichita State University. The UAV was built 
and experiments were carried out at 116 Wallace Hall. 
A few test flights have been carried out in tethered 
mode to prove the stability of vehicle before, during 
and after an impact with brick wall. The PD controller 
provably assures attitude (roll, pitch, and yaw) stability. 

The authors encourage readers to log on to 
www.chiragapatel.com, and click on the gallery link.  
 

6.    Conclusion 
A quadrotor mini rotorcraft with protective shroud has 
been designed, built and tested to prove its capability to 
survive after an impact with brick wall or other similar 
vehicle. A vehicle can hover while maintaining contact 
with brick wall. A better control law, using advanced 
mathematical tools, can be designed to give better 
stability after an impact. 
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The biosphere has been highly enriched with nutrients, especially nitrogen, by human activities.  In most ecosystems, nitrogen availability should 
be limited, but soils and aquatic ecosystems have been heavily impacted by human activities such as agriculture, recreation, and urbanization.  
Nutrient dynamics are important to our understanding of the processes of eutrophication and oligotrophication. Ecosystem processes drive 
biogeochemical cycles that influence input and losses of nutrients in the environment.  In streams, the availability of nutrients, geochemical 
characteristics, hydrodynamics, and human activities influence the metabolic activities and structure of microbial communities.  A combination of 
process-level and molecular microbial ecology techniques is being applied to study nitrogen fixation in small prairie streams with different 
nitrogen impact histories, from pristine to heavily polluted. Nitrogen fixation was measured with acetylene reduction assays.  Impacted urban and 
agricultural streams exhibited low nitrogen fixation activity.  On the other hand, nitrogen fixation was relatively high in a pristine stream at 
Konza prairie, particularly in leaf litter samples.  Simultaneous sampling of sediments and leaf litter was performed for later molecular analyses 
of the nitrogen-fixing microbial guild.  Direct DNA extracts were examined using real-time PCR of a nitrogenase complex gene (nifH) to 
determine the abundance of nitrogen-fixing organisms.  The nifH gene has one of the largest non-ribosomal sequence databases from diverse 
uncultivated microorganisms.  The construction and sequencing of PCR-based clone libraries will assess diversity and community distribution in 
these different streams.  This study will provide a link between the abundance of nifH genes and nitrogen fixation activity.  An understanding of 
the effect of nitrogen pollution on nitrogen cycling communities in small streams will increase our ability to overcome the challenges of nutrient 
pollution.  This work is supported by Kansas NSF EPSCoR. 
 
Quantification of nutrient dynamics is important to our understanding of processes such as eutrophication, 
oligotrophication, nutrient cycling and ecosystem function. In aquatic environments several factors - including 
nutrient availability, geochemistry, hydrodynamics, and human impact - are the main drivers of metabolic activities 
and microbial community composition. Nitrogen is the most significant nutrient limitation on production in aquatic 
ecosystems. Streams are key interfaces between terrestrial zones and downstream zones in aquatic ecosystems. A 
good example is hypoxic zone oxygen depletion in the Gulf of Mexico, where about 20,000 Km2 have been polluted 
because of high concentrations of nitrogen (Rabalais, A.N. et. al., 2001). The work presented here is part of a 
collaborative project examining the effects of chronic nitrogen loading on urban, agricultural, and pristine stream 
systems as part of the Lotic Intersite Nitrogen eXperiment II (LINX II). Collaborators at Kansas State University 
and the University of Kansas are examining spatial and temporal distribution of 15N and abundance of nitrogen 
reductase genes in each of the stream systems. This study uses the acetylene reduction assay to measure nitrogen-
fixation rates and employs real-time PCR to examine the frequency of one of the nitrogenase complex genes (nifH) 
to determine the abundance of nitrogen-fixing organisms in each of the streams in order to contrast gene abundance 
and metabolic responses of N2-fixing microorganisms to chronic nitrogen loading in the three different types of 
Kansas streams. 
 
Three different streams were chosen based on nitrogen load. One stream had minimal impact from human 
disturbance, King’s Creek in the Prairie Research Natural Area, at Konza Prairie in KS. Two streams were chosen 
that were heavily impacted anthropogenically: one on Kansas State University campus, and one in the farms of 
Kansas State University, agricultural experiment station (Kemp et. al. 2001, Dodds et. al. 2000, and Dodds et. al. 
2002).  These impacted streams have been highly enriched with nutrients, especially nitrogen, by human activities. 
Surface sediment, leaf litter and algal samples were collected from each stream. Two sets of samples were collected, 
one for molecular analyses and the other for nitrogen fixation assay. Conversion of acetylene to ethylene by 
nitrogenase can be used as surrogate for nitrogen fixation.  Acetylene gas (to 10%) was injected into the headspace 
of the jars or tubes. Samples were incubated at room temperature and analyzed via gas chromatography at 24 hours, 
72 hours, 1 week, and 2 weeks after collection.  The amount of nitrogen fixation was determined by normalizing 
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ethylene production according to a conversion factor 3.8 moles of acetylene reduce = 1 mol of N2-reduced (Jensen, 
B. et al., 1983). DNA was extracted from sediment, leaf litter and algal samples using the protocol of Bürgmann et. 
al. 2001 with some modifications. Real-time PCR was preformed using a Smart Cycler® II System (Cepheid 
Technology). Real–time PCR was performed using SYBR® Premix EX Taq™ (Perfect Real Time TaKara Mirus 
Bio) in accordance with the manufacturer’s instructions. The primer set used for this analysis was UNIFF forward 
and ZNIFR reverse (Ueda et. al. 1995; Zehr et. al. 1995). The three different types of stream each year showed 
particular characteristics that made each stream an independent environment. The acetylene reduction assay showed 
high variability in nitrogen fixation rates among the three different stream types each year, rates from 0.004 to 0.009 
pmol N2 reduced/g sample/h in 2003-urban stream, from 0.002 to 0.003 pmol N2 reduced/g sample/h in 2004-urban 
stream, from 0.004 to 0.01 pmol N2 reduced/g sample/h in 2003-agricultural stream, from 0.002 to 0.005 pmol N2 
reduced/g sample/h in 2004-agricultural stream, from 0.003 to 0.08 pmol N2 reduced/g sample/h in 2003-pristine 
stream, and from 0.009 to 0.07 pmol N2 reduced/g sample/h in 2004-pristine stream. The streams that have been 
anthropogenically affected showed lower nitrogen fixation rates than the reference streams. nifH gene copies/gram 
sample (abundance) were found in all different types of streams, at rates from 1.0E03 to 1.0E06 in urban streams, 
from 7.0E03 to 1.0E07 in agricultural streams, and from 9.0E03 to 1.0E06 in pristine streams. Nitrogen enrichment 
of the biosphere is an issue of global concern. Enrichment of fresh water is leading to a process of cultural 
eutrophication, hypoxia and anoxia in the water column of aquatic environments. This problem may put human 
health at risk besides the increased cost of treatments to purify water for human consumption (Gregory, F.M., et. al. 
2002). Quantification of organisms such as diazotrophs may provide new approaches to study how populations 
interact within the environment and how the metabolic activities are controlled. Studies developed by Piceno and 
Lovell in 2000 suggest that N2-fixing organisms are stable even when the N availability has been increased over the 
long term. Microbial communities are highly structured in specific environments, but changes in the environment 
impact the activity levels of microorganisms in a microbial community. Nitrogen addition to the environment might 
be a factor selecting against N2-fixing microorganisms because of energy costs (Bagwell, C. et. al. 2000).   
 

• The acetylene reduction assay showed high variability in nitrogen fixation rates among the three different 
stream types each year.  

• Nitrogen fixation appeared to be much higher in the leaf litter fractions in 2003 and in the sediment fractions in 
2004. 

• N2 fixation activity appears to be negatively correlated with nitrogen loading in the streams. 
• N2-fixation activity was not directly correlated with nifH gene abundance in this environment. 
• The abundance of nifH genes ranged between 1E+03 to 1E+07 gene copies in all streams. 
• The difference between nifH gene abundance and bacteria and archaea 16S rRNA gene abundance suggests that 

for every 1,000,000 microorganisms only 1 is a N2-fixing organism. 
• nifH gene may not give a selective advantage in these microbial communities under normal conditions (Jenkins 

et. al. 2004) 
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Introduction 
 
Performance enhancing supplements are dietary additives used for the purpose of enhancing athletic success through 
increased strength, endurance, lowering of body fat or by increasing body mass.  Many of these supplements are 
made available over the counter and are currently without government regulation to ensure their safety.  It is largely 
due to the increase in media attention that the public has become more aware of the popularity of sports supplement 
use among athletes.  It is the popularity of supplements in addition to the accessibility and unknown safety that 
makes supplement use, especially by adolescent athletes, of such concern. 
 
Health care providers should be aware of the side effects of those commonly used supplements and should inquire 
about use in their adolescent patients.  The objective of this project is to raise awareness to the potentially harmful 
side effects of performance enhancing supplements and to determine if healthcare providers are taking the 
appropriate measures in educating and screening adolescent athletes for supplement use. 
 
Methods, Results, and Discussion 
 
A review of literature revealed the diverse use of performance supplements by adolescent athletes.   Some report 
young athletes using supplements as early as junior high [1].  Adolescent athletes have reportedly used anabolic 
steroids, human growth hormone, androstenedione, stimulants, and creatine.  Adolescents will often use 
supplements in hopes of enhancing athletic performance and give themselves a more competitive edge [1].  Side 
effects of such supplements range from gynecomastia, or male breast development and increased heart size to the 
potential for kidney failure and cardiac arrest.    
 
Anabolic steroids are associated with such side effects as hypertension, prolonged gynecomastia, aggressive 
behavior, testicular atrophy, delayed healing after an injury and cause premature closure of the growth plate, and 
sudden cardiac death.  Androstenedione and dehydroepiandrosterone, both precursors to testosterone, have 
gynecomastia, premature epiphyseal plate closure, and cardiovascular side effects similar to that of anabolic 
steroids.  Supplementation with human growth hormone puts its users at risk of acromegaly, characterized by the 
over growth of the skull bones, thickening of the fingers, muscular myopathy, carpal tunnel syndrome as well as 
insulin resistance which can lead to diabetes.    Cardiovascular effects including hypertension, arrhythmias, 
hemorrhagic strokes and myocardial infarctions can be associated with stimulant supplementation.   Seizures, 
headache, insomnia, irritability and tremors are noted potential side effects of stimulant use.  Creatine, a favorite 
among adolescent athletes, can cause dehydration, gastrointestinal cramping and diarrhea, muscle strains and the 
potential for renal or liver failure.  
 
In the Guidelines for Adolescent Preventive Services, GAPS, Recommendation 10 suggest, “All adolescents should 
receive health guidance annually to promote avoidance of tobacco, alcohol and other abusable substances, and 
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anabolic steroids [2].”   Inquiring about the use of supplements, the frequency and duration of their use, as well as a 
careful assessment of potential risks exemplifies quality health care. 
 
The objective of this study is to determine if healthcare providers are educating and screening their adolescent 
patients for supplement use.  A questionnaire was distributed to 89 Wichita State University athletes assessing (1) 
supplement use as an adolescent athlete and (2) if health care providers asked and advised these adolescent athletes 
about supplement use.   
 
The questionnaire was distributed and completed by 89 Wichita State University student athletes.   56 respondents 
were male and 33 were female student athletes, all of which participated in high school athletics.   18% reported 
using some form of supplement while participating in high school athletics.  This percentage was significantly 
greater among male athletes where 94% of those who admitted to using supplements were male.  15% of those 
surveyed participated in high school football, the sport most associated with performance supplement use among 
adolescent athletes.  Participants were also asked if they received an annual sports physical prior to their 
participation in high school athletics, and 10% reported not seeing their healthcare provider for that annual exam.   
27% reported having been asked by a health care provider about supplement use at their annual physical, and 33% 
reported having had some form of education regarding the use of supplements. 
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Conclusions 
 
This study indicates that nearly three quarters of the athletes surveyed were not asked about supplement use at the 
time of their annual physical by healthcare providers.   Performance substances are being used by adolescent athletes 
and have potential for adverse side effects.  Guidelines regarding patient education of supplement use and other 
addicting substances already exist. Health care providers need to screen their adolescent patients about supplement 
use and offer patient education.      
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1. Introduction/Context 
 Las Vegas has a made a successful business out 
of selling sin to tourists who may not want to live 
there, but who want to play there. A noticeable shift 
occurred in the eighties and nineties when the 
tourism marketing industry moved to more family 
friendly attractions. Then, in September 2000 the Las 
Vegas Convention and Visitor’s Authority (LVCVA) 
launched the Las Vegas Freedom Party (LVFP) 
marketing campaign. with their own candidate, Brock 
Wilder [1]. The ads mimicked the images of 
traditional campaign television commercials in style 
and format. Wilder challenged viewers to “join a real 
party.” The campaign presents an opportunity to 
study the intersection of branding and metaphor. It 
marked a distinct turn in the way Las Vegas 
identified itself. Las Vegas already had one of the 
strongest brand identities in the world, and enjoyed 
steady tourism growth. Political campaigns are not 
credibility producing machines, and branding is not 
easy, according to Morgan, Pritchard & Piggott [2]. 
So with numbers rising and a clear identity already 
established, why did Las Vegas bet the house, and 
then jeopardize that bet on a questionable rhetorical 
strategy?  

 

2. Method  
For the purposes of this study, just the 

companion campaign television spots, the 
corresponding website, and the Freedom Party Party 
hosted by Wilder, were examined through one of 
Kenneth Burke’s master tropes, metaphor, within a 
destination branding context. 
  

Burke defines metaphor as “a device for seeing 
something in terms of something else. It brings out 
the thisness of a that, or the thatness of a this” [3]. 
Anderson’s research on metaphors revealed “the 
potential for metaphors to be used strategically” [4]. 
The campaign falls clearly into the realm of 

destination advertising generally and branding 
specifically. Lannon and Cooper noted that,  
“What turns a product into a brand is that the 
physical product is combined with something else-
symbols, images, feelings- to produce an idea which 
is more than the sum of the parts” [5]. 

Although some destination branding research has 
been done from tourist and/or marketing 
perspectives, “an examination of the key metaphors 
that are used to describe brands has not yet been 
forthcoming” [6]. This study examines such a 
relationship. 

 

3. Analysis 
 The campaign’s planners stated, “In the 

campaign’s sights are repeat visitors, who comprise 
nearly 75 percent of the destination’s annual visitor 
volume and those who have never traveled to Las 
Vegas,” [1].  Thus, the goal is not only to increase 
tourism but also to establish a brand for the city.  
 One metaphor at work in the campaign is the 
metaphor of Wilder as a political candidate 
representing the Las Vegas Freedom Party. The 
LVCVA uses politically charged rhetoric such as 
parties, plans for America, right, left, constituents, 
margin of error, flip-flopping on issues, election, 
concession speeches, and most important freedom. 
The metaphor of campaign as credible and respected 
contains the irony that political campaigns are not 
really associated with credibility or respectability 
because “each campaign tries hard to make its side 
look better and the other sides look worse” [7]. Why 
choose this metaphor then? It is a strategic decision 
to benefit the campaign in the same way the 
bureaucracy benefits politicians; Americans must 
take the bad (all politicians are dirty) with the good 
(politicians are needed to run my government and 
protect my freedom).  
 The campaign attempts to improve the image of 
Las Vegas by using distinctly American themes 
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partnered with well-chosen Vegas images. As Wilder 
speaks to the camera, the Statue of Liberty over his 
shoulder moves to reveal that he is not at Ellis Island 
as the opening frame would suggest but that he is 
actually standing in front of the New York, New 
York Hotel and Casino in Las Vegas. This plays to 
the election campaign metaphor and symbolically 
asks if the audience has seen all of the changes in Las 
Vegas. 
 The tag line in all of the commercials, “Do 
what you want, when you want,” usees a Las Vegas 
definition of the political word freedom, showing that 
Las Vegas is the destination that not only discusses 
freedom and political parties, but it is where you can 
actually experience freedom. By rebranding Vegas, 
the campaign has the opportunity to re-name the city, 
thus differentiating the new city from the old city but 
also differentiating Las Vegas from the real political 
capital of the United States, Washington D.C.  
 The campaign differentiates other uses of the 
word freedom and places the term in the light best 
suited for Las Vegas. By presenting the topic of 
freedom as it pertains to government and politics, the 
campaign exchanges the adult freedoms of the past 
with a new more wholesome spin on the freedoms 
enjoyed in the city. The LVCVA is selling Mardi 
Gras fun in Independence Day wrapping paper. It 
brings out Burke’s “thisness of a that,” meaning the 
adult freedom of Vegas is American freedom at its 
best. 
 It is through the examination of the new 
metaphor that Lannon and Cooper’s definition of 
brand is seen most clearly: the product (Las Vegas) is 
combined with feelings (American patriotism) to 
produce an idea, which is more than the sum of its 
parts, thus demonstrating the interconnectedness of 
metaphor and branding within the campaign. 
 With the stigma of sin removed and guilt 
minimized, it may be that the LVCVA has given 
Americans as well as international tourists a way to 
truly taste freedom, thus making the intangible more 
tangible. Before the metaphor, Las Vegas was 
branded as the worst America had to offer; 73 percent 
of consumers polled who saw the most recent “What 
happens here, Stays here” campaign reported a 
heightened interest in going to Las Vegas [8]. 
 The need to celebrate freedom indicates that 
freedom branding campaign helped the city recover 
faster than other cities also reliant on tourism after 
9/11. If Americans felt politics as usual prompted the 
attacks, 9/11 led people to want to preserve those 
freedoms Americans relish at the bane of other 
nations, the very sins that make the U.S. a political 
target. 
 
 
 

4. Conclusions 
This study revealed that questionable choices 

masked the true nature of the communication and 
secondly, that destination branding is becoming an 
increasingly popular, although highly risky, 
marketing strategy. The LVCVA has successfully 
reshaped the old Las Vegas image from capitalist 
freedom run amuck to the new capital of American 
freedom. As Anderson’s work indicates, rhetorical 
power than can be used strategically.  The campaign 
has positioning Las Vegas as not only the 
geographical but polaring opposite of Washington 
D.C. Washington has always had its sin, but has not 
sufficed from as much guilt because its guilt was 
incurred in the nobler pursuit of freedom. The 
metaphor diverts attention and the brand seals the 
new identity. 

Destination branding is a risky communicative 
choice. Using branding on this level without fully 
understanding its implications is rhetorically 
dangerous. Destination branding impacts a 
community’s cultural memory; residents of Las 
Vegas shared a culture of privileged knowledge about 
the city’s true essence, despite the bright lights and 
seedy reputation. It was a local understanding that 
created a shared sense of community. Local residents 
objected to the portrayal of their city in the first 
seedier ads that ran establishing the brand. To local 
residents, the larger campaign may have traded a 
shared community perspective for tourism revenue. 
As younger generations grow up with the new brand, 
their community’s cultural memory may be 
irrevocably altered. 

Continued research of this campaign and others 
like it is necessary to help identify not only which 
rhetorical methods work together in significant ways, 
but also what methods should rhetors avoid for social 
reasons. Very little is understood about the long-term 
effects of destination branding, and with more 
destinations using branding strategies, research in the 
area of destination branding is currently lagging 
behind. 
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1. Introduction 
 
    In this paper, quantum systems with nonlinear dynamics are considered. The problem is formulated by 
parameterizing the quantum feedback control as a nonlinear stochastic control problem. A stochastic control 
approaches the problem into two parts. First, filter is constructed that propagates the estimate the state of the system. 
Secondly, we find the feedback control for the system. The feedback signal is of state feedback form with respect to 
the conditional state. 
 
    The stochastic nonlinear control approach was applied to the quantum feedback control problem in [1]. While the 
work in [1] showed that the system became intractable as the dimension of Hilbert space grow. Therefore, other 
control theories must be investigated. The Kalman filer technique [2]-[7] has been considered for this paper. 
 
    The structure of this paper is as follows. In section 2, an introduction to the physical model is given. Section 3 
introduces the unscented Kalman filter technique [2]. The expected results of this work are presented in section 4. 
 
2. Physical Model 
 
    The model used in this paper is for an experiment in quantum optic [1] that consists of a cloud of atoms 
interacting with an optical field (along with z-axis). After interacting with the system the optical field is detected by 
a homodyne detector, which is a photo detector configuration. A magnetic field along the y-axis is used for 
feedback.   
 
    The system equation is described as [1] 

Us,t = Id + * * *1
( ( ) )

2

t

t t

s

LdA L dA iH L L dt- - +ò Us,t                                                                        (1)   Equation (1) 

defines the flow Us,t of the noise dynamic. At is the standard noise. zL M J=  and H = B(t)Jy . M is the strength of 
the interaction between light and atoms. B(t) is the applied magnetic filed and served as control input. The homodyne 
detector measures the field observable *

t t
A A+   after interaction with the system, corrupted by uncorrelated noise, Bt, 

of strength k > 0. The observation equation is give as 
* *( ( ) ) 1

t t t t t
dY j L L dt dA dA dVh h= + + + + -                                                                                      (2)  

where *

t t t
V B B= +  and 2 1(1 )kh -= +  is determined by efficiency of the homodyne detector.   

 
3. The Unscented Kalman Filter  
 
    The extended Kalman filter is the standard technique used in the field of nonlinear estimation. The extended 
Kalman filter applies to the nonlinear system by linearising all the nonlinear models so the linear Kalman filter 
equations can be used. However, the extended Kalman filter performs well only for the systems which are almost 
linear on the time scale of the updated intervals and the linearisation may lead to sub-optimal performance and 
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sometimes can produce highly unstable filters. The unscented Kalman filter, proposed by Julier and Uhlman [2], is 
an approximation of the extended Kalman filter without linearization steps which is required by the extended 
Kalman filter. The state distribution is represented by a Gaussian random variable (GRV), but is uses a minimal set 
of carefully chosen sample points.  These sample points completely capture the true mean and covariance of the 
GRV. Before exploring the unscented Kalman filter, we need to understand the unscented transformation. 
    Consider the n-dimensional random variable x with mean x  and covariance Px. A second random variable y 
related to x through the nonlinear function y = f [x]. To calculate the mean and covariance of y, the authors form a 
matrix x of 2n +1 with corresponding weights Wi  according to the following: 

0 xx =                                  W0 = k/(n+k)  

xx ( ( )P )i ix n k= + +           Wi  = ½(n+k)                                                                                          (3)   

xx ( ( )P )i n ix n k+ = - +      Wi+n = ½(n+k) 

where k is scalar parameter. The term x( ( )P )in k+  is the i th row of the matrix square root. These sigma vectors 
are propagated through the nonlinear function yi = f [xi ]. The mean and covariance for y  are approximated using a 
weighted sample mean and covariance of the transformed sigma points,  
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    The unscented Kalman filter is an extension of the unscented transformation to the recursive estimation xk and 
consists of the following steps: 
- Predict the new state of the system x̂( 1 | )k k+  and its associated covariance P( 1 | )k k+   
- Predict the expected observation ẑ ( 1 | )k k+   and its innovation covariance P ( 1 | )

vv
k k+   

- Predict the cross-correlation matrix P ( 1 | )
xz

k k+   
The readers are referred to [2] and [3] for the more details and explicit equations. 

 

4.  Future Work 

     
     In quantum mechanics, when the system has been measured, the system will collapse to one of the eigenstates. 
This result is chosen randomly according to probability. The purpose of this research is to find the state feedback 
control law such that a quantum measurement can be engineered to collapse onto the eigenstate of our choice. The 
system should be globally stabilizing for any spin. The unscented Kalman filter will be used to estimate the state of 
the system. 
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1. Introduction 
 
 The quest for innovation and experimentation in art is ongoing. Early electronic music explored by Babbitt, 
Stockhausen, and others provided a new creative outlet for composers.  Computers are now capable of complex real-
time video manipulation, which, when combined with electronic sound synthesis, can create an exciting new mode 
for artistic expression. 
 Audio and video manipulation techniques were researched to develop a programmable application to 
control the presentation of live video through the manipulation of information derived from either prerecorded or 
live music. A vocoder, a set of fixed-frequency bandpass filters distributed across the audio spectrum that generates 
a value proportional to the amount of energy at the frequency track by the filter,1 was used to divide the spectral 
output of the audio stream and send specific frequency bands to different accumulators. Once the audio frequency 
spectrum is divided, the numbers sent to each accumulator are used to control different aspects of the video process 
such as camera selection, filter type, and video effects. 
 This project consists of developing a programmable application in which to implement this audio-video 
synthesis. To demonstrate the application, the researcher composed a musical work demonstrating a coherent 
synthesis of audio and video in the form of a prerecorded musical composition with a real-time, fully automated 
video presentation.  
 
2. Discussion 
 
 The first step involved determining the best software tools with which to code the audio-video interactivity, 
which would, in turn, drive the selection of operating system and programming environment needed for the project. 
Pure Data2 (Pd), a graphical programming environment, allows the composer detailed control and composition of 
aural and visual material in a real-time environment. Also, it is particularly useful for the proposed research because 
it provides the programmer a rich toolset to express the creative concept being developed. Pd is primarily an audio 
application, but there are a number of externals (libraries that run inside of Pd) that may be used to control video. 
After testing many of the available video object libraries, PDP, PiDiP, GEM, and Framestein; PDP and PiDiP 
seemed the richest libraries in which to code the video manipulation. 
 Selection of this toolset indicated that a Linux platform would be the most flexible for my intended task. I 
choose to use the Ubuntu/Debian distribution of Linux running on a 1.7GHz PC with 1GB RAM. Using Ubuntu 
rather than MS Windows required the location, compilation, linkage, integration, and testing of each of the externals 
from source code. 
 To implement and control the audio video presentation and interaction, some additional equipment was 
necessary: four Logitech QuickCam 4000 Pro web cameras, an M-Audio UC-33e MIDI controller, and a USB 2.0 
hub. The Logitech cameras provided 640x480 video resolution at 30 frames per second, and the MIDI controller 
provided tactile control over the many video effects parameters with 47 assignable MIDI controllers. 

Binary distributions were not available for the selected externals, which made it necessary to compile both 
PDP and PiDiP from source code. This was, in fact, recommended by the developers to ensure optimized system 
performance and also guaranteed use of the most current available version. In order to build these tools it was 
evident that three more objects would be necessary, GEM2PDP, PDP2GEM, and Pix_2PDP. These support tools 
were also built from source code. This began the lengthy process of trouble-shooting each external because of the 
many dependencies needed. 
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After successfully executing Pd and the external video libraries without errors, programming began. The first steps 
involved building four inputs to read from the video devices, four outputs for the finished video, an analogue to 
digital converter for live input from a microphone, and an audio file player to stream the composition from the disk. 
Upon attaching the four cameras, it was immediately evident that the computer architecture supporting PDP was not 
nearly powerful enough to handle so much incoming video information. After exploring the option of streaming 
video from a number of computers dedicated to one camera each, it became necessary, because of time constraints, 
to scale the project back to one camera. This reduced the CPU load considerably, allowing more processor power for 
manipulating the video. 
 The frequency spectrum was divided exponentially to both save CPU power and to correspond to the 
musical octave (the interval between any two frequencies with a 2:1 ratio). Each bandpass filter’s center frequency 
was tuned to an F-sharp in nine octaves ranging from C 16.351Hz to C 8372.018Hz3 with a Q of 10 percent. So that 
every change in video parameters would correspond to clearly audible audio frequency changes, and thus making a 
greater impact on the listener/viewer, the audible spectrum (up to 20kHz) was truncated to 8372Hz. These filters 
send their numbers to nine bins (one for each octave) and are then routed to various parts of the program to control a 
variety of parameters. 
 Each bin’s output is routed to a number box, which decides where the signal will go next. Each number box 
is connected to a pair of objects designed to only let numbers greater than a determined amount through – one of 
lower value and one of higher value. If the numbers from the bin are high enough, they pass through and trigger a 
toggle, which is then sent on to various video parameters. For example, if bin number 2 (32-65Hz) receives a 
number greater than 60, it routes the video feed through the ‘pdp_mosaic’ patch until the number falls below 60. 
 

 
Fig. 1. Signal Flow 
 
3. Conclusions 
 
 The application was able to successfully stream audio, process the incoming information, and derive live 
video control. It creates a variety of video effects based entirely on the audio composition itself and would be 
different for every work. It also presents interesting possibilities when using a microphone instead of streaming 
prerecorded audio. The camera could watch the performers who could, in turn, manipulate their appearance on the 
video screen by playing specific pitches. The most successful aspect of the project is the correlation between 
musical sounds and changes in video display. After observing the application for a few minutes, one can begin to tell 
which sounds are triggering the different effects. Consequently, the musical form is imposed on the video creating a 
visual representation of harmonic form. 

The application produced very interesting results and was successful as a proof of concept. Time 
limitations prevented the full implementation all the planned video effects. After working with PDP for some time, it 
was found that the creation of original video effects is only possible using the c++ programming language, which 
was beyond the scope of this project. The next step in this project would be to learn c++ and to begin to create new 
video manipulation tools for PDP and PiDiP. These new tools will be designed with the intent of audio interaction 
and will move one step closer towards an artistic synthesis of audio/video composition.  
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Bio-Thermal Battery for ICDs 
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1. Introduction  
     Implantable Cardioverter-Defibrillator (ICD) is an implantable device about the size of a pager that monitors a 
patient’s heart rate.  It uses batteries to send electric signals to a heart that’s beating too slow, same as a pacemaker.  
It can also deliver an electric shock to help restore a normal heartbeat to a heart that’s beating chaotically and much 
too fast.  Cardiac defibrillation returns an abnormally fast or disorganized heartbeat to normal rhythm with an 
electric pulse.  ICDs, since its advent in the early 80’s, have been using Lithium Ion (Li-ion) batteries to power the 
device.  The first ICD batteries lasted about two years before needing a replacement.  Advances in the battery 
technology have made it possible for an ICD battery to have a life expectancy of about five to ten years, depending 
on how often it had to deliver power/energy and at what magnitude.  The battery along with the circuitry of ICD is 
placed inside a leak proof casing in order to protect them from coming into direct contact with human visceral 
organs.  As a result, when battery runs low on power, the whole unit has to be removed surgically and a new unit has 
to be installed in its place.  The very nature of this replacement procedure is stressful for patients and carries the risk 
of post operative infection.   
     ICD battery must meet stringent requirements.  The battery must be capable of delivering about 50 J of energy 
within about 5-10 seconds to charge the capacitors that deliver the defibrillation shock.  A high-area electrode 
design is needed to meet this requirement.  The battery must also deliver a continuous low current drain on the order 
of microamperes, and last for about 5-10 years.  The performance of the battery must be highly predictable so that 
there is adequate warning before it is depleted [1].  Finally, the battery must be small enough so the ICD can be 
designed small and comfortable as possible.   
     While Li-ion batteries remain the battery of choice for ICDs for now, a new developments have taken a major 
step to ameliorate reliability issues of ICD batteries.  Bio-thermal battery has the potential to become the ICD 
battery in future.  At the root of this project lies thermoelectric material.   
 
2. Discussion   
     The transfer of heat is normally from a high temperature object to a lower temperature object.  Heat transfer 
changes the internal energy of both systems (objects).  In a thermoelectric material (TM) there are free carriers 
which carry both electrical charge and thermal energy.  In a thermoelectric material there are free carriers.  These 
free carriers carry both charge and heat.  If two objects maintained at different temperatures, are connected by means 
of a TM, the molecules (free carriers) at the high temperature end will diffuse farther than the molecules at the 
colder end causing a net build up of molecules (higher density) at the cold end.  This density gradient causes the 
molecules to diffuse back to the hot end.  At steady state, the density gradient counteracts the effect of the  
 
 
 
 
 
 
 
 
 
Fig 1: Schematic of positive/negative potentials [2].   
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temperature gradient to minimize the net flow of molecules.  On the other hand, when the molecules are charged, the 
buildup of charge at the cold end produces a repulsive electrostatic force (and therefore an electric potential) to push 
the charges back to the hot end.  For positive free charges, the material is called p-type and builds up positive charge 
on the cold end resulting in a positive potential.  Similarly, for negative free charges, the material is called n-type 
and builds up negative charge on the cold end resulting in a negative potential.   
     If the hot ends of the n-type and p-type material are electrically connected, and a load connected across the cold 
ends, the voltage produced by the Seebeck effect causes the current to flow through the load, generating thermo-
electrical power.  Good thermoelectric materials are typically heavily doped semiconductors or semimetals.  Also, a 
single type of carrier ensures optimization of thermoelectric power generation.  Mixed n-type and p-type conduction 
also leads to an adverse effect and low thermo-power.   
 

 
Fig 2: A sketch of a bio-thermal battery [3].   
 
     For the bio-thermal battery to work it needs a 2ºC temperature difference across it.  But there are many parts of 
the body where a temperature difference of as much as 5ºC is available – typically within a few millimeters below 
the skin.  The battery generators uses thermocouples made of the semiconductor bismuth telluride.  The material is 
doped with impurities that give on side of the thermocouple an abundance of electrons – negative or n-type – while 
the other side contains impurities lacking electrons (positive, or p-type).  The overall effect of this construction is to 
create a thermocouple with a much higher “figure of merit” than a metal-based one, generating higher voltages for a 
given temperature difference across the thermoelectric device.   
 
3. Conclusion   
     The planned device has about 4,000 thermocouples in series, each generating a few microvolts for each 1ºC of 
temperature difference.  A typical battery has an array 2.5 centimeters square (cm2), total of about 6.0 cm 2 surface 
areas from all sides that generates 4 volts and delivers a power of 100 microwatts.  The device aims to extend ICD 
and pacemaker battery life expectancy to more than three decades by continuously trickle-charging them [4].  It 
might even be able to power some low power pacemakers directly.   
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1. Introduction 
 Poor growth and development is a common problem in premature neonates and is often associated with 
subsequent neurodevelopmental delays.  These neonates are frequently discharged from the hospital with significant 
growth deficits and show reduced rates of growth throughout childhood. 1 This observed growth lag has been 
associated with neurological and sensory handicaps and poor school performance. 2   Interestingly, the period 
following hospital discharge has been found to be a critical time for influencing the subsequent growth trajectory of 
the premature neonate.  However, nutrition during the post-discharge period has been neglected.  In fact, no feeding 
standard exists today for premature infants following hospital discharge.  Many infants are sent home with a diet that 
consists solely of breast milk.  But, breast milk alone does not seem to meet the nutritional needs of this population.3     
Actually, the literature proposes that preterm infants who are exclusively breast fed after discharge show greater 
developmental deficits, suggesting that these infants would benefit from post-discharge nutritional supplementation.   
A key question is whether such infants have unique nutritional requirements in the post-discharge period, and 
whether or not this period is a critical one for later cognition and development.  Therefore, the purpose of this study 
is to assess the efficacy of breast milk in this population, hypothesizing that supplementation of breast milk is 
required for the adequate brain growth and motor development of premature infants and may provide permanent 
cognitive benefits across the life span. 
 
2. Methodology 
 To assess the efficacy of breast milk in this population, a systematic literature review was performed.  The 
review was conducted using the Medline database and included articles from 1990 to the present.  Twenty-four 
articles were reviewed using evidence-based methods.  Articles included for review either addressed neonates of less 
than 37 weeks gestation or who have birth weights of less than 1850g.  The inclusion criteria required that each 
article be a randomized controlled trial, longitudinal study, literature review, or retrospective study.  Each article 
was extracted from a reputable, peer-reviewed journal.  Additionally, the articles were chosen based upon how well 
the data could be extrapolated to the hypothesis in question.    
 
3. Discussion 

The findings of this literature review suggest that early nutrition in preterm infants can have a permanent 
effect on development, stressing the importance of dietary management decisions in this population.   In addition, 
data raises the possibility that preterm infants who are strictly breastfed following hospital discharge require 
additional nutritional supplementation.  In fact, exclusive feeding of unsupplemented breast milk in premature 
infants was found to be insufficient for adequate nutrient retention and utilization.4   Interestingly, it was found that 
most premature babies are fed with supplemented breast milk while in the hospital.  Aggressive nutritional 
management during hospitalization promotes earlier onset of and more rapid rates of postnatal growth of preterm 
infants, which may be associated with later developmental advantages.5   However, at discharge, breast milk 
fortifiers are usually stopped.  This practice is associated with poor somatic growth, developmental delays, poor 
bone mineralization, and insufficient nutrient stores.5   Because preterm infants accrue significant nutrient deficits 
during hospitalization, many of these infants have moderate to severe growth failure at the time of discharge.6 To 
make matters worse, preterm infants are commonly discharged weighing little more than half the appropriate weight 
for a term infant at the same postmenstrual age.3 Additionally, the postnatal period for preterm infants is a critical 
window for nutrition in terms of later neurodevelopment.   In fact, preterm infants are vulnerable to suboptimal early



 

41 

nutrition in terms of their cognitive performance at 7 ½ - 8 years, which presents a major public health and clinical 
concern.7  

Although adequate nutrition is critical in the care of small preterm infants, no feeding standard exists that is 
analogous to the breast milk standard for term infants.  Human milk is considered to be the best source of nutrition 
for full-term infants during their first months of life because of the unique nature of its biochemical composition, 
particularly its immunochemical and cellular components.8  Additional benefits of human milk are an increased host 
defense, digestion and absorption of nutrients, neurodevelopment, gastrointestinal function, as well as psychological 
effects on the mother.9  However, some nutrients may be inadequate to support intrauterine rates of growth in small 
premature infants.  Additionally, preterm infants experience physiological and metabolic stresses that can affect 
their nutritional needs, such as respiratory distress or infection.10  Because the goal for nutritional support is to meet 
the intrauterine rates of growth and nutrient retention during this time, nutrient supplementation is necessary to 
optimize the use of human breast milk in the feeding of premature infants.  In fact, it has been discovered that 
preterm infants who are strictly breastfed without supplementation show slower weight and length gains and lower 
bone mass than infants fed with adequate supplementation.4  The magnitude of the aforementioned growth outcomes 
in this population demands setting standards for adequate nutrition following hospital discharge.  It is likely that 
nutritional interventions intended to optimize the growth of preterm infants could permanently place these children 
on a healthier growth trajectory thereby reducing the frequency of growth deficits later in life.11  This has important 
implications for babies born premature since they have already been predisposed to impaired postnatal nutrition, 
considerable growth delays, and significant cognitive deficits.  The clinical significance of this study is especially 
important because of the lack of an existing feeding standard in this population.   
 
3. Conclusions 
 Altogether, fourteen of the articles included in this systematic review qualify as Level I randomized 
controlled trials.  The remaining articles reviewed qualify as Level II and Level III evidence.  Based upon the Level 
I evidence reviewed, a Grade A recommendation for feeding strategies of premature babies can be made with 
regards to the best utilization of breast milk.  These studies consistently demonstrate that nutrient supplementation of 
breast milk is necessary for adequate brain growth and motor development and may provide permanent cognitive 
benefits.   Therefore, to augment the nutritive value of breast milk while conserving its known protective 
advantages, supplementation of breast milk should be promoted in the post-discharge period.12   However, one of the 
limitations of this review is that the evidence is inconsistent in defining the length of time that dietary 
supplementation is required after discharge to promote the best cognitive and developmental outcomes over time.   
Because of this, no recommendation can be made at this point regarding the length of dietary intervention.  Further 
studies are required to investigate this period of time.  In summary, this literature review provides compelling and 
consistent evidence extrapolated from randomized controlled trials, which effectively demonstrates significant 
clinical implications for the care of the infant born preterm.    
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Introduction: 
Ovarian cancer is the fifth most common cancer (neoplasm) among women and the third most common 
gynecological cancer behind endometrial and cervical cancer [1]. Epithelial ovarian cancer (EOC) represents ~90% 
of all ovarian cancers. Recently, we have observed the novel expression of the nuclear receptor, the germ cell 
nuclear factor (GCNF) in several ovarian cancer cell lines.  This is noteworthy because of the normally limited 
expression of this gene.  While expressed by several cells of different germ layers during embryogenesis, GCNF is 
reportedly relegated to the germ line in adults [2]. GCNF exhibits transcriptional repressor activity and several target 
genes have been identified [3]. Germ cell nuclear factor (GCNF/NCNF/RTR, NR6A1) is an orphan member of the 
nuclear receptor superfamily that exhibits repressive transcriptional activity and is reportedly relegated to the germ 
line in adult animals.  Recently it was found that GCNF mRNA and protein is expressed in four of the four ovarian 
cancer cell lines tested: two adenocarcinomas, OVCAR-3 and TOV-112; one clear-cell carcinoma, ES-2; and one 
teratocarcinoma, PA-1. In addition, GCNF mRNA was highly expressed in mink lung epithelial cells (MLEC), a 
rapidly proliferating, non-transformed epithelial cell line as well as in several pre-adult tissues of the hamster. Taken 
together, these findings suggest a relationship between GCNF and cell proliferation.  GCNF gene silencing was 
employed to investigate this relationship in ovarian cancer cells maintained in vitro using the siRNA synthesized 
commercially by Santa Cruz Biotechnology.  The cell counts were analysed post-transfectionally which showed a 
decrease in the cell proliferation to about 53% and 30% in ES-2 and TOV-112 cells, respectively.  Interestingly, the 
degree of inhibition reflected the relative growth rates of the two cell types.  Consistent with the observed decline in 
cell proliferation, GCNF siRNA treatment decreased the cellular content of GCNF mRNA by 40% in TOV-112 
cells.  These preliminary results implicate GCNF as a heretofore unrecognized and potentially important growth 
regulator in ovarian cancer cells. 
Materials and methods:  
Passaging & RNA isolation: 
All the ovarian cancer lines were cultured in 25 cm² flasks in medium (F12: DMEM, 1:1) supplemented with the 
required levels of fetal calf serum (20% for OVCAR3 cells and 10% for all other cell lines). Following this, the 
monolayers were processed for total RNA using the UltraSpec RNA isolation reagent.  

RT/PCR: 
 RNA was quantitated by UV spectrometry at 260/280 nm. Aliquots of total RNA (5 µg) were subjected to reverse 
transcriptase protocol using a Promega Reverse Transcription system, random hexamers and oligo-dT primers. A 
standard aliquot (10 µl) of RT was combined with the PCR core kit and 2.5 µl of GCNF primers (the following 
primers were designed after comparing the human and mouse sequences using the BLAST search algorithm: 
5’GAACAACGAACCTGTCTCAT-3’ and 3’ GTTAGTGACCTC GTTGGTA-5’.  Primer addition was followed by 

35 cycles within the Amplitron II Thermolyne.  

The PCR products were then separated out on a 2% agarose 
gel containing ethidium bromide. The resulting bands from 
this gel were visualized by UV spectrum and photographed 
using a Kodak photodocumentation system.
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DNA sequencing: 

The DNA was extracted using a Qiagen kit and sent to the University of Kansas for sequencing. The sequence 
exhibited significant homology with the Human GCNF following a BLAST search. 

Determination of GCNF protein expression by western blotting: 

  GCNF protein was also monitored by immunoblot analysis. GCNF primary antibodies were provided by Dr. 
Austin Cooney (Baylor College of Medicine). GCNF bands were then detected using Luminol chemiluminescent 
reagent, which reacted with the HRP-conjugated secondary antibody (Santa Cruz Biotechnology).  

GCNF gene knock down (silencing) to determine the effects of GCNF on Growth : 

Armed with the siRNA probe (Synthesized by Santa Cruz Biotechnology) and using procedures outlined by Santa 
Cruz Biotechnology, ES-2 and TOV-112 cells were transfected with GCNF siRNA as well as with the control 
siRNA. Fifty-eight hours post-transfection, cell count levels were determined using the Coulter Counter and the 
cellular RNA content was analyzed by RT/PCR respectively. Relative to untreated and control siRNA-treatments, 
GCNF siRNA-treatment decreased the monolayer cell content to 53% and 30% for ES-2 and TOV-112 cells, 
respectively.   Consistent with the observed decline in cell proliferation, GCNF siRNA treatment decreased the 
cellular content of GCNF mRNA by 40% in TOV-112 cells.  This technique will be applied to the other two ovarian 
cancer cell lines in order to confirm its consistency. 

Experiment to determine the effects of Growth suppression on GCNF expression: 

The non-transformed mink lung epithelial cell line (MLEC) expresses GCNF. Importantly, MLEC are both contact 
inhibited and exquisitely sensitive to TGF-β1, which markedly inhibits proliferation. MLEC was cultured in the 
presence and absence of TGF-β1 (1-5ng) which showed a marked decrease in the GCNF mRNA expression which 
indicates the relationship between Growth and GCNF. 
 
Conclusion: 
This project may establish GCNF as a functionally important regulator of both normal and neoplastic cells. GCNF 
expression observed in actual tumor samples, not just in established cancer lines, will provide support for this role. 
We also wish to determine the ligand for GCNF and its many unraveled target genes to define the mechanism of 
GCNF regulation, which would reveal many important questions regarding GCNF activity and growth. 
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1.   Introduction 
 

Research indicates that elementary school children committing violent misbehavior are 11 times as likely 
not to live with their father and 6 times as likely to have parents who were not married [1].  Pfiffner, McBurnett, and 
Rathouz, [2] found a steady slope increase of violent behavior for youths starting with youths from two-parent 
families, increasing further for children who had some contact with their fathers, and finally increasing further for 
children with no contact with their father.  Research such as this suggests that minimally that more parental 
supervision is associated with lower rate of adolescent deviance. 

Another interest is how the parent approaches discipline and monitoring their youth in a household.  
Conducting extensive qualitative studies Baumrind [3] has identified four classification schemes for parenting style 
including authoritative, authoritarian, permissive, and neglectful.  Research indicates that authoritative parenting has 
the highest associations with positive outcomes for children including decrease in disruptive behavior, increase 
academic success, and fostering social responsibility in children [4, 5].  Regarding the other parenting styles, 
research indicates that other parenting styles have a less overall positive effect compared to authoritative parenting, 
and this is especially true for neglectful parenting which has the highest negative impact [6, 7].   

This author wanted to consider how the combination of these variables impact distinct ecological niches.  
Avenevoli, Sessa, and Steinberg [8] suggested from their findings that the combination of parenting style and family 
structure have different effects on children, and that certain family structures or parenting styles do not have an 
impact on children all the same.  For example, Avenevolli [8] found that children from Asian, intact middle-class 
families who had authoritarian parenting styles had a positive relationship with GPA.  The purpose of this study is to 
consider the combination of family structure (single-mother home versus two parent home) and parenting style 
(authoritative, authoritarian, permissive, neglectful) in relation to aggression at school.   

 
2.   Experiment, Results, Discussion, and Significance 
 

This study surveyed approximately four hundred high school seniors in three local area high schools.  Two 
instruments were used in the study.  One survey question students regarding ethnicity, family structure type, SES, 
and the incidents of aggressive behavior as evident by being sent to the principal’s office, or having in-school 
suspension, out-of-school suspension, and expulsion.  The second survey, derived by a renowned psychologist who 
took Baumrind’s previous qualitative work parenting styles, and converted it into quantifiable terms, measured 
parenting style.  This survey measured parenting style by considering the level of monitoring by the parent(s) and 
the level of communication. 
 Results indicated that there is a significant difference between total number of disciplinary actions of 
adolescents and parenting style.  There was also a significant difference between total number of disciplinary actions 
of adolescents and family structure.  Adolescents from two parent households had less disciplinary actions than 
adolescents from other types of households.  In addition, there was an significant difference between total number of 
disciplinary actions of adolescents and parenting style.   That is, adolescents from authoritative parenting households 
had less disciplinary actions than adolescents other types of households.  
 
 

http://webs.wichita.edu/dt/beta.asp?u=aces&p=index


 

 
45

References 
 
[1]  Sheline, J. L., Skipper, B. J., & Broadhead, W. E.  (1994).  Risk factors for violent behavior in elementary school boys:  Have you hugged 

your child today?  American Journal of Public Health, 84(4), 661 – 663. 
[2]  Pfiffner, L. J., McBurnett, K., & Rathouz, P. J. (2001). Father-absence and familial antisocial characteristics. Journal of Abnormal Child 

Psychology, 29,  357-367. 
[3]  Baumrind, D.  (1971).  Current patterns of parental authority.  Developmental Psychology Monograph, 4(1) Part 2, 1 – 103. 
[4] Glasgow, K. L., Dornbusch, S. M., Troyer, L., Steinberg, L., & Ritter, P. T.  (1997).  Parenting styles, adolescents’ attributions, and 

educational outcomes in nine heterogeneous high schools.  Child Development, 68(3), 507 – 529. 
[5]  Amato, P. R., & Gilbreth, J. G.  (1999).  Nonresident fathers and children’s well-being:  A meta-analysis.  Journal of Marriage and the 

Family, 61, 557 – 573 
[6]  Slicker, E. K.  (1998).  Relationship of parenting style to behavioral adjustment in graduating high school seniors.  Journal of Youth and 

Adolescence, 27(3), 345 – 372. 
[7]  Steingberg, L. D., Lamborn, S.D., Darling, N., Mounts, N. S., & Dornbusch, S. M.  (1994).  Over-time changes in adjustment and 

competence among adolescents from authoritative, authoritarian, indulgent, and neglectful families.  Child Development, 65, 754 – 770. 
[8]  Avenevoli, S., Sessa, F. M., & Steinberg, L.  (1999).  Family structure, parenting practices, and adolescent adjustment:  An ecological 

examination.  In E. M. Hetherington (Ed.), Coping with divorce, single parenting, and remarriage  (pp. 65 – 90).  Mahway, New Jersey:  
Lawrence Erlbaum Associates, Publishers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 46

Adaptive Critic Flight Control 
 

J.E. Steck1 & R. Chandramohan2 

 
1Professor, Department of Aerospace Engineering, Wichita, Kansas 67260, USA  

2Graduate student, Department of Aerospace Engineering, Wichita, Kansas 67260, USA  
 

1. Introduction 
The study focuses on the design of an 

adaptive flight control system for a general aviation 
aircraft that is both robust and reconfigurable. The 
optimal design of a controller for a nonlinear 
dynamic system, such as an aircraft, required to 
minimize the cost is a challenging task as it 
necessitates the solution of a nonlinear two-point 
boundary value problem. Adaptive critics (AC’s) 
provide a practical solution for the design of the 
controller to minimize the cost. AC’s consist of two 
neural networks, an actor that approximates the 
optimal control law, and a critic that approximates 
the value or the cost-to-go function. The neural 
network parameters are varied such that they 
converge to the optimal solution over time. In this 
study classical and neural control systems are 
synthesized to combine the advantages of linear 
control theory and neural control. Initially the neural 
network architecture and parameters are determined 
from linear control theory. This part of the design is 
termed as the pre-training phase. In the next phase 
termed as the online training phase, the parameters of 
the neural networks are adapted to compensate for 
uncertainties not captured in the linearization as well 
as for control failures and parameter variations. 

Figure 1: Linear PI controller 

2. Design and Application 
 The Proportional-Integral (PI) controller is 
the multivariable linear control structure chosen to 
determine the neural network architecture and 
parameters for the pre-training phase. A PI 
controller, as shown in figure 1, modifies stability 
and provides type-1 response to command inputs [2]. 
PI controllers are designed for a set of equilibrium 
points called design points. The set of linear PI 
controllers provide performance targets to be 
matched by the equivalent neural network controller. 
The nonlinear model of the aircraft )](),([ tutxfx =&  
is linearized about the set of equilibrium points to 
obtain LTI perturbation models about each 
equilibrium point, i.e. )()()( tuGtxFtx Δ+Δ=Δ& . The 
objective of the linear PI controller is measured in 
terms of a quadratic cost given by 
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which is to be minimized with respect to u~ . 

TTT
a xx ]~[ ξ≡ is the augmented state. The weighing 

matrices in the quadratic cost are designed using 
implicit model following (IMF), to induce the closed 
loop system to follow the response of a model that 
satisfies established design criteria [2]. The forward 
gain CF, the feedback gain CB, and the Integral gain 
CI which provide for optimal control in terms of the 
newly defined deviations ( axu ,~ ) are obtained by 
solving the steady state Ricatti equation at each 
design point. 
 The PI Neural Network Controller (PINN) is 
the nonlinear structure motivated by the linear PI 
controller. It is obtained by replacing each linear gain 
with a nonlinear neural network, NNB for CB, NNF 
for CF, and NNI for CI, as shown in figure 2. The 
Scheduling Variable Generator (SVG) contains 
algebraic equation to generate the auxiliary inputs to   
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The neural networks. The Command State Generator 
(CSG) uses aircraft kinematic equations to generate 
the secondary elements of the state that are 
compatible with the commanded state. 
The neural network control systems are synthesized 
by recognizing that the gradients of the nonlinear 
neural network correspond to the linear gains they 
replace at selected equilibrium conditions. The neural 
networks are feedforward neural networks with one 
hidden layer of sigmoidal functions. The number of 
neurons in the hidden layer is equal to the number of 
selected equilibrium points. The neural networks are 
initialized using a technique known as algebraic 
training of a neural network as given in [1]. This 
concludes the pre-training phase of the PINN. 

 
Figure 2: PINN controller 

  
The PINN controller outlined above is 

designed for the longitudinal control of a general 
aviation aircraft. First the steady state flight envelope 
{V, H} is obtained based on stall speed, the power 
required and power available condition. A set of 36 
equilibrium points are chosen inside and on the 
boundary of the steady state envelope. The aircraft is 
linearized about these operating points and an IMF 
linear PI controller is designed at these equilibrium 
conditions. Equivalent neural networks then replace 
the gains of the linear controller as outlined above.   
Each neural network contains 36 neurons in the 
hidden layer. The neural networks are then initialized 
using the algebraic training. The performance of the 
resulting PINN controller response is tested for a 
longitudinal command input ( },{)( γVtyc = ) at a 
design point considered in the pre-training phase as 
well as at an interpolation point. The response of the 
neural network controller is compared to that of the 
linear controller specifically designed for the design 
point and the interpolation point. 

 
Figure 3: Response of PI and PINN controller for 

step input at a design point 

 
Figure 4: Response of PI and PINN controller for 

step input at an interpolation point 

3. Conclusion 
The response of the PINN controller, after 

the pre-training phase, at the design point matches 
exactly with that of a linear controller, furthermore 
the response of the PINN controller at an 
interpolation point is very close to that of the linear 
controller specifically designed for that point. The 
next step is to implement adaptive critic architecture 
to compensate for nonlinearities and control failures 
in the online training phase. 
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Introduction:  
The speciation and reactivity of uranium is a topic of sustained interest [1] and ongoing researches are pursued 

to understand its intrinsic reactivity with our environment today. In order to better understand intrinsic interactions 
between uranyl complexes and solvent, we have turned to gas-phase studies using ion-trap mass spectrometry to 
eliminate the complexity of solvating effects. Uranyl complexes can be generated freely from solution into gas phase 
by electrospray ionization (ESI). For example, we have generated ESI solution of uranyl nitrate by mixing the uranyl 
nitrate, H2O, and acetone to produce a doubly-charged species in which the ion is coordinated with 4 or 5 acetone 
ligands [2]. For the purpose of this experiment bare and U(V) complexes will also be generated and studied. The 
abbreviation of U(V) and U(VI) species stands for the number of coordination sites of the uranium complexes.   

Recent studies suggested that bare and UO2
+, which are U(V) species, will add molecular oxygen in gas phase, 

but UO2
2+ complexes do not. In order to behave in such manner, bare and UO2

+ a formal U(V) species behaves as 
Lewis acid-like complexes and accept electron density from donating ligands, as the result of the embracing 
presence of molecular O2. [2] In the previous molecular O2 binding studies, our group observed uranyl-acetone 
complexes can accept O2 when a single, di, and tri acetone ligands are attached. These discoveries enable us to 
pursue the goal to investigate the influence of ligands on the tendency for H2O and O2 addition to UO2

+ complexes 
containing a single nitrile, ketone, or amide, using species with similar mass and degrees of freedom but different 
basicity. In this study the differences between U(V) and U(VI) and a U(VI)-like species will also be incorporated 
into the discussion. The use of ESI and ion trap mass spectrometry enabled us to demonstrate basicity as a factor that 
can be influential on the enhancement of the initial addition of O2 over H2O in various classes of ligand.  
Experimental  
 An LCQ-DecaTM ion trap mass spectrometer was used to generate ESI mass spectra, from samples which 
consisted of uranyl nitrate combined with mixtures of water and nitrile, acetone, and amide ligands. The ratio of 
ligands/water used in this experiment was 10%. The solutions were injected into the trap using a syringe pump at a 
flow rate of 3-5μL/min. The preparation of solutions, mass spectrum analysis methods, and other procedures have 
been detailed in references 4-6. During this intrinsic basicity and O2 addition investigation study, precursor ion 
containing uranyl with one nitrile, acetone, and amide, respectively, were selected one by one. Each individual 
uranyl species mixture was infused into the trap in order from lowest gas phase basicity to the highest. These were 
isolated and stored in the ion trap for periods rangeing from 1 to 1000 ms to react with adventitious water and 
molecular oxygen present in the vacuum and 0.1ppm of Oxygen and He mixed collision gas for quantitative analysis 
and comparisons between different selected ions. When the individual uranyl complex was isolated in the trap it 
produced the formula of UO2(A)(H2O)n(O2), depending on the ligated species A, the influence of basicity of 
propionitrile, acetone, to n-methylforamide, and O2 addition rate, as well as the basicity of the ligands. 
Results & Discussion 

Single ligated propionitrile, acetone, acetamide, and n-methylformamide uranyl complexes, and [UO2]+ bare 
ion are both U(V) species. (Figure 1 shows the formation of U(V) species.) Because the distinctive UO2 center 
possessed Lewis acid-like behavior, the electron rich center drew molecular O2 toward itself to form strong O2-
containing complexes [3]. In this study, complex ions can be generated in form of [UO2(pn)]+, [UO2(act)]+, and 
[UO2(nmf)]+ through ESI in the ion trap. As a result, we saw a strong increase in the direct addition of O2 rate as 
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ligand basicity increased. However in the case of U(VI) species such as [UO2OH]+ for example, since there are no 
free electrons in the valence orbitals to interact with dioxygen, therefore no O2 containing products were found. 
Conclusion   
 The unique properties of U(V) center allow it to act as a strong Lewis acid that accepts electron density 
from its ligated donor. As a result, it attracts molecular oxygen toward the center in place of H2O. Therefore, to 
further study the distinctive properties and intrinsic reactivity of U(V) center restrictions have been placed upon 
ligand selectivity. Propionitrile, acetone, and n-methylformamide were the ligands chosen for their similarities in 
degree of freedom and mass, but differences in molecular class and gas phase basicity. (ligands properties provide in 
T-1 Below) 
 

Compund Name Chem Structure Short Hand Mass Degrees of freedom Gas Phase Basicity 

Propionitrile C3H5N pn 55.08 27 763 
Acetone C3H6O act 58 30 782.1 

N-methylformamide C2H5NO nmf 59.07 27 820.3 
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1. Weigel, F. Uranium. In The Chemistry of the Actinide Elements; Katz,J.J.; Morss,   L. R.; Seaborg, G.. T.,      Eds.; Chapman and Hall: London, 
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4. Van Stipdonk, M.J.; Chien, W.; Anbalagan, V. ; Gresham, G.; Groenewold, G. S. Int. J. Mass Spectrom., 2004, 237, 175-183.  
5. Chien, W., Anbalagan, V. ; Zandler, M.; Van Stipdonk, M. ; Hanna, D.; Gresham, G.; Groenewold, G. J. Am. Soc. Mass Spectrom. 2004, 15, 

777-783.  
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Introduction 
 

Our research study looked at the effects of two different kinds of stretches, static and dynamic, on lower 
extremity power movements.  For many years, stretching before athletic competition has been recommended to 
prepare the athlete for the event.  It is thought that stretching reduces the risk of injury, decreases muscle stiffness, 
increases range of motion, alleviates pain, and improves athletic performance [1,2,3]. Despite recent inconclusive 
evidence of the benefits of stretching, the American College of Sports Medicine (ACSM) still adopts the idea of 
stretching before or after competition.  In addition, the National Strength and Conditioning Association (NSCA) 
guidelines state that stretching before competition will improve performance and functional abilities [8].   Other 
research has been conducted to determine which type of stretching, static or dynamic, is better for improving 
strength, speed, power, and force production [1,4,5,6,7,9].  Research has also been done to find the effects of static 
stretching on balance, reaction time, and movement time [6].  To our knowledge, no study has looked at the effects 
of static versus dynamic stretches on vertical jump and standing long jump, two of the most common ways to 
measure lower extremity power production.  Our study found helpful information that could be used to provide safe, 
effective, and reliable ways to help patients or athletes perform to their optimum level of physical function.   

  
  
Design, Results, Discussion, and Significance 
 
Participants were selected with a random sample of convenience and consisted of 34 males, ages 14-18, which 
completed consents forms and subject health questionnaire forms.  Exclusion criteria consisted of any injury in the 
previous three months, chronic pathology in the previous six months, or use of any illegal substance or steroids.  No 
subjects were excluded. Two instruments were used to measure jump performance in our study: Vertec and Standing 
Long Jump Test Mat.  Participants were instructed on stretching techniques, warm-up, vertical jump and standing 
long jump procedures.    Participant's initial reaches for vertical jump were recorded followed by a warm-up 
consisting of a five minute jog.  After the warm-up, pretest measures were taken for vertical jump and standing long 
jump (3 trials of each).  Following the pretest, the participants then performed the static stretch intervention to 5 
different groups of muscles: Hamstrings, gluteal muscles, hip flexors, quadriceps, and gastrocnemius/soleus 
complex.  Following, the stretching routine posttest measures were taken for vertical jump and standing long jump 
(3 trials each).  The results for the pre-test and posttest were recorded in a table.  The dynamic testing group 
followed the same procedure except they performed dynamic stretches versus static stretches for the intervention.  
There were also 5 dynamic stretches: straight leg march(hamstrings), flick backs(flickbacks), high knees,(hamstrings 
and glutes), straight leg skip(gastroc/soleus complex) 15 reps per leg, and skips (glutes, quads, and hip flexors) 5 
reps per leg.  Using a paired t-test (p<.05) a significant difference was found within the static group for vertical 
jump.  Using a two-way mixed analysis of variance statistics revealed a significant difference (p=.029) between the 
static and dynamic groups for vertical jump.    Numerous reasons are hypothesized why static versus dynamic 
stretching created a change in jump performance.  They include:  changes in the muscle tendon unit, changes in core 
temperature of the muscles, neuromuscular efficiency, and a change in neural drive to the motor units of the 
muscle[4,10,15].  Static stretching causes a more compliant muscle tendon unit which prevents a muscle from being 
able to store as much elastic energy in its eccentric phase, therefore decreasing the amount of force that can be 
produced.  Static stretching also causes a decreased neural drive due to a decreased reflex sensitivity following the 
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stretch.  Dynamic stretching increases neuromuscular efficiency.  This means that muscles are stretched according to 
their synergistic patterns as well as movement is rehearsed in a more specific pattern than static stretching.  Dynamic 
stretching actually increases neural drive by increasing core temperature.  
 
Conclusion 
 
There was a significant difference between static and dynamic stretching on vertical jump, but not on standing long 
jump.  No significant difference was found with any of the standing ling jump data due to technical difficulties with 
the long jump mat sliding on the gym floor.  Static stretching resulted in a decrease of performance while dynamic 
stretching resulted in an increase in performance.  Our findings suggest that when performing vertical jump, those 
individuals who perform dynamic stretching will perform better than those who perform static stretching.  Thus, 
athletes performing lower extremity power movements should choose a dynamic stretching routine rather than a 
static stretching routine immediately prior to competition to see greatest performance results. 
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Table: 1 
Vertical Jump Data 
 
  Pre-test     Posttest 
     1st  2nd         3rd   1st        2nd  3rd 
 
Static           56.77(8.87)*    58.04(7.75)*     59.09(7.01)*             56.70(7.83)*      56.25(8.52)*     56.62(7.19)* 
 
Dynamic     59.69(8.27)    60.36(9.13)      61.55(8.36)             61.48(7.40)     62.37(7.86)     62.00(8.09) 
   
 
Mean (+/- SD) pre-test and posttest measurements in centimeters for static and dynamic stretch groupsa. 
 
* Delineates significant difference within the group. 
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1. Introduction  
 The Hispanic population in the U.S. reached over 39 million in June of 2004.  Mexican Americans, the 
largest group among Hispanics, make up 66.9 percent of all Hispanic groups (U.S. Census Bureau, 2004).  The triple 
controversy of citizenship rights, immigration, and participation in the U.S. labor market, bring Mexican American 
issues center stage.  Comparisons of Hispanic and Non-Hispanic White wage differentials are abundant in academic 
and political literature.  However, few studies focus on subgroups within this population. Based on an income 
determination model with three theoretical segments, this study examine this often neglected subgroup, Mexican 
Americans, and the income gap between men and women within this population. 
 
2. Methodology  
 Using the March 2004 Current Population Survey Annual Social and Economic Supplement (CPS: 2004) 
data set, this study examines the effect of individual level, structural level, and gender/race level factors on the 
annual earnings of Mexican American men and women. After sample restrictions were applied, the final sample size 
is 3,408 with Mexican American men comprising 55.2% of the sample and Mexican American women 44.8%. 
Univariate, bivariate, and multivariate analysis are used to examine the independent effects of independent variables 
on income as related to Mexican American men and women using the Statistical Package for the Social Sciences 
(SPSS).  Univariate and bivariate analyses include descriptive statistics and T-test to determine significant 
differences between groups.  At the multivariate level, Ordinary Least Square (OLS) multiple regression analysis 
allows testing for the effect of independent variables on income, net of other factors. 
 
3. Conclusions  
 OLS regression results are shown on the following page. The adjusted R squared value for the full sample 
is .421, explaining 42% of variance on income.  As hypothesized, Mexican American women earn less income than 
Mexican American men, net of other factors.  In the sample, women earn $3,228 less than men. Looking at 
individual-level factors, as hypothesized, income increases as age increases.  However, the difference in economic 
return for men and women is evident.  Mexican American women see an annual increase of $210 while men are 
augmented by $369, net of other factors.  Last, being married advantages both men and women in the sample. 
Married men see a return of $4,197 while married women only see a yearly increase of $1,355.  Of interesting note, 
women see a higher return for years of education compared to men.  Despite advantageous economic returns for 
women with education, men still earn higher income.  This finding suggests that more research needs to be done 
looking at education within this group and possible underlying cultural influences not well studied or understood as 
related to the Mexican American population. 
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Table 5a
OLS Regression Analysis for the Income Determination Model

(Dependent Variable = Annual Earnings)

Full Sample Men Women
Variables: Unstd. 1 Std. Unstd. 1 Std. 2 Unstd. 1 Std.
Independent Variables:

Individual-level Factors:
Age (years) $305 *** 0.232 $369 *** 0.270 ^ $210 *** 0.175

Age Squared -$13 *** -0.121 -$15 *** -0.137 -$11 *** -0.112
Years of Education $1,568 *** 0.304 $1,545 *** 0.296 $1,633 *** 0.333

Rural (0,1) -$3,831 *** -0.083 -$3,751 *** -0.082 -$3,605 *** -0.082

Structural-level Factors:
Work Hours per Week $566 *** 0.038 $538 *** 0.287 $596 *** 0.345

Government (0,1) $1,592 ** 0.024 $4,195 *** 0.088 -$480 -0.013
Goods-Producing (0,1) $853 0.089 $774 0.024 $651 0.015
Number of Employees $3 *** 0.156 $3 *** 0.072 $4 *** 0.119

High Skill (0,1) $4,712 *** $5,672 *** 0.183 ^ $3,346 *** 0.116
Gender/Race:

Female (0,1) -$3,228 *** -0.107
Occ. Sex-Seg Index -$1,000 * -0.045 -$591 -0.020 -$983 -0.038

Married (0,1) $2,912 *** 0.097 $4,197 *** 0.134 ^ $1,355 * 0.049
With Children Under age 6 (0,1) -$18 -0.001 $336 0.010 -$1,213 -0.038

Immigrant (0,1) -$1,832 ** -0.050 -$844 -0.023 -$3,064 *** -0.089
Immigrant Parent (0,1) $408 0.014 $194 0.006 $510 0.018

(Constant): -$25,633 *** -$27,870 -$25,934
Adjusted R-sq. 0.421 *** 0.397 *** 0.437 ***

N= 3,408 1,882 1,526

1  = *** p<0.001; **p<0.01; *p<0.05
2  significant difference between men and women at the .05 level or higher  
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1. Introduction 
Fiber reinforced polymers (FRP) are widely used in the transportation, aerospace and chemical industries. 

In rare instances these materials are produced net-shape, and secondary processing such as machining and assembly 
may be required to produce a finished product. Because fiber reinforced polymers are heterogeneous materials, they 
do not machine in a similar way to metals. Thus, the theory of metal machining is not valid for the analysis of 
machining of fiber-reinforced composites. Only a few researchers have attempted to model the chip formation 
process in orthogonal machining of unidirectional FRPs [1]. Hence, an effective cutting model is needed to 
determine the cutting forces developed during machining of FRP composite materials. The predicted forces can be 
used to identify machining quality and can help to determine and reduce the desired effects on the workpiece as well 
as the cutting tool. The goal of this study is to generate a model for predicting cutting forces using specific cutting 
energy function. Toward that goal, two empirically based nonlinear prediction models of cutting energy are 
described and compared. The first is the traditional approach taken to empirical modeling, nonlinear ordinary least 
squares regression. The second is a special form of artificial neural networks, committee neural networks (CN). 
2. Research Methodology 

Cutting experiments were conducted on unidirectional CFRP laminates in order to collect cutting force data 
for developing and verifying the force prediction model. All cutting experiments were conducted on a vertical 
milling machine at a constant spindle speed of 380 rpm and constant feed speed of 217 mm/min. The cutting tool 
has a diameter of 19 mm and was fitted with a single carbide cutting edge. The rake and clearance angles of the 
cutting edge were 15o and 20o, respectively. e composite laminate blanks used for cutting were 50 mm long, 35 mm 
wide and 2.5 mm thick. The cutting forces from each experiment were sampled at a sampling rate of 5000 Hz.  The 
specific cutting energy for all four laminate configurations used in the experiments was calculated from the 
measured cutting forces. The specific cutting energy data is fitted to a mathematical function by regression analysis. 
Nonlinear regression is used to fit a mathematical function to the data. A reasonable fit to a function of the form in 
Eq. (1) was found by trial and error [2]: 

]sinsinsinsinsin[ 5432
, θθθθθ ⋅+⋅+⋅+⋅+⋅⋅= fedcbaK n

ctc  (1)  

Where b, c, d, e, f and n are regression coefficients and are given in Table 1. Also shown in the table are 
values for R2

adj, indicating reasonable adequacy of the regression models. 
Table 1: Regression coefficients for Eq. (1) [2]. 

Coefficient 
for: 

Kc Kt 

b 1937.78 5794.49 

c -14110.63 -40205.51 

d 38271.35 104332.42 

e -43630.38 -114984.17 

f 17660.03 45313.98 

n 0.22 0.10 

R2
adj 0.83 0.89 
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A subset of the data used to construct the regression models was used to build and test the CN (n = 326). The total 
sample was randomly divided into CN training data (70%, n= 235) and test data (30%, n=91).  Separate CN were 
built to predict Kc and Kt. The multi-layer perceptron trained by backpropagation was the basis of the Committee 
Networks. For both models Kt and Kc all committee members were trained with the identical architecture and 
training parameters.  The results for both regression and CN prediction models of Kc and Kt are provided in Table 2.  
For comparison purposes the regression model results are based on data that was used in building and testing the 
CN. Based upon the MSE and standard deviation of test set 1 where n=91, the regression model MSE is 58 times 
higher than the CN model in predicting Kc, and 31.9 times higher in predicting Kt.  It is also apparent that the CN 
prediction of Kc is to some extent worse than Kt when compared to the regression model.   

Figures (1) and (2) show comparisons between the experimental and prediction model cutting forces for the 900 
laminate configurations machined at a depth of cut of approximately 0.9 mm. The plots indicate that both the CN 
force prediction model provides more reasonable agreement with experimental results than the regression model. 
The CN models tend to more closely follow the inherent non-linearity of the data while the regression model tends 
to deviate at exit points. The present specific cutting energy prediction models encompass the entire range of fiber 
orientations possible (0o to 180o) and hence, force analysis can be performed for any composite laminate, whether 
unidirectional or multidirectional. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

3. Conclusions 
A mechanistic force prediction model based on CN and regression models of specific cutting energy functions 

for unidirectional composites was developed for milling unidirectional.  The specific cutting energy functions 
utilized in this model encompass the entire range of fiber orientations possible in a composite laminate, and hence 
the model can be widely applicable. The CN model was shown to outperform the standard form of regression 
modeling by smoothing the noisy data and capturing the inherent non-linearity.    
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Mean Square Error (Std.) 

  
Prediction 

Model 
Full Data Set  

(n = 326) 
Training Data  

(n = 235) 
Test Set 1 
(n = 91) 

Test Set 2 
(n = 199) 

Regression 789.61(1438.22)  772.84 (1433.25) 265.69 (606.60) Kc 
CN 14.21 (25.51) 14.44 (26.64) 13.39 (22.46) 122.32 (451.01) 
Regression 5959.84 (393.86)  5640.01(9747.91) 2143.69 (7152.38) Kt 
CN 201.92 (562.23) 211.70 (619.17) 176.62 (383.33) 869.07 (3164.56) 
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predicted forces for 90o laminate at depth of cut of 
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Table 2: MSE and standard deviation for prediction models of Kc and Kt 
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Introduction 
HE structural integrity of fastened joint can directly affect the performance and safety, so the knowledge of 
response of the joints is critical in design of the structures.  Blind fasteners are practical to use when only one 

side of the joint is accessible.  In many instances, the structures needing to be fastened are only accessible from one 
side, which necessitates the use of “blind”, or “one-sided”, fasteners. A typical blind fastener and a joint are 
illustrated in Figure 1. The blind fastener consists of a stem and a sleeve which forms the fastener head. The stem 
extends through the sleeve head in the form of a threaded shank. The other end of the stem has a diameter slightly 
larger than the sleeve. The sleeve head is rested against the part being fastened and the stem is pulled out, flaring the 
sleeve and thus forming a bulb which serves as a nut.  The blind fasteners are typically installed by in-situ drilling of 
the holes followed by fastener installation.  The quality of the joint, the clamp-up force and the strength of the joint 
have been shown to depend on the ratio of the part thickness to the manufacturer specified grip length [1]. 
 
 Viscoelasticity for a material is defined as material's time dependent response to applied stresses or prescribed 
strains. This time dependent response can be quick depending on the intensity of the stress, or rate at which the 
stress is applied.  In many engineering applications viscoelastic effects can be ignored, however, when designers 
attempt to maximize performance of the materials to their limits, time can literally be an important factor.  Some 
examples of applications where time dependent responses are important include mechanically fastened joints, 
building foundations and internal support structure, rotating equipment.  Numerous studies have been conducted on 
the viscoelastic nature of the composites.  Unlike conventional materials, composites do exhibit transient response or 
show a great amount of relaxation[2].  Stress relaxation or simply relaxation is defined as a material's stress response 
to an applied constant strain input.  The bearing strength of the joint has been shown to be proportional to the clamp-
up force generated by the fastener. Thus, the relaxation of clamp-up force due to viscoelastic effects may be 
detrimental to the long-term performance of the joints. This study investigates the clamp-up force relaxation of blind 
fasteners joining composite parts, with time for different grip length ratios. 

Experiment, Results and Discussion  
The clamp-up force relaxation in blind fastener joints using NAS1919-M06[3] series protruding head fasteners has 
been investigated experimentally. The 3/16 inch diameter fasteners were used join [±45/0]S laminates fabricated 
using graphite/epoxy material. The clamp-up force was measured using Transducer Techniques [4] LWO-2 bolt 
force sensor which has a capacity of 2400lbs. The typical arrangement for clamp-up force measurement is illustrated 
in figure (2). Note that a regular fastener is shown in the figure instead of a blind fastener. Since the load cell and the 
fastener head possess the same diameter, the load cell was placed in between the fastener head and the composite 
parts being fastened, in the actual arrangement. The clamping force was recorded using Data Translations [5] DT-
301 data acquisition board. The data was acquired form the time of fastener installation, at a frequency of 0.1Hz.  
 
The clamp-up force was measured for three different ratios of part thickness to recommended grip length. The part 
thickness was varied by adding thin steel washers between the fastener head and the load cell.  The clamp-up force 
was observed to decrease with increase in part thickness as illustrated in figure(3).  A 40% reduction in clamp-up 
force was observed for 7% increase in part thickness. The relaxation curves are summarized in figure (4). It can be 
observed from this figure that the relaxation in clamp-up force is inversely proportional to the clamp-up force during 
installation. Further, the rate of relaxation is higher for lower installation clamp-up forces. 

T 
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Conclusions 
The experimental results indicate that the initial clamp-up force is inversely proportional to grip ratio.  A slight 
increase in grip ratio can reduce the clamp-up force by appreciable amounts. The clamp-up force relaxation of up to 
8% maximum to 3% minimum occurred after 21 days of monitoring at room temperature/dry conditions.  In 
addition, it was found that the relaxation rate increases with increase in grip ratio. Based on the limited experimental 
results, it can be concluded that deviations from recommended grip ratio can significantly reduce the installation 
clamp-up force and the relaxation occurs faster for low clamp-up force. Thus, maintaining recommended grip ratios 
will be detrimental to the long-term performance of the joint. 
 
[1]   K. S. Raju, B. Kumar, A. Kolachalama and A. Buhrman , Blind or One-sided Fastener Usage in Composite Applications,   NIS03-005 
[2]   John J. Aklonis and William J. Macknight., Introduction to Polymer Viscoelasticity, J.Wiley & Sons, Inc 
[3]   Huck Fasteners, “The Huck UNIMATIC® Blind Rivet Catalog,” Huck International, Inc., 1998. 
[4]   Transducer Techniques, Inc., 42480 RIO NEDO, TEMECULA, CA 92590 
[5]   Data Translation, Inc., 100 Locke Dr., MA 07152-1192. 
 

          
 

Figure (1): Huckmax® Blind Fastener and a typical blind fastener joint 

 

        
 

Figure (2): Test arrangement for measuring clamp-up force.  
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Introduction: Acute and chronic pain are common conditions practitioners continually face in diagnosing and 
treating patients. The use of prescribing opioids in chronic non-malignant pain (CNMP) patients is controversial due 
to fear of legal issues and a lack of awareness of state guidelines for treatment. Recent studies suggest a variety of 
attitudes and practices of physicians in regards to opioid management in CNMP patients.1,3,4,5 Analysis of the 
literature has suggested that primary care physicians are hesitant in prescribing opioids for patients with CNMP 
because of fear of legal issues, fear of patients’ developing addiction and physical dependence, medication side 
effects, and a lack of informative education and guidelines for the treatment of patients with CNMP.1,3,4,5  There 
are no  studies regarding these practices and beliefs for Physician Assistants (PAs). In 1998, the Kansas State Board 
of Healing Arts approved guidelines for the use of controlled substances for the treatment of pain.2 It remains 
unclear whether practitioners are aware of state guidelines for the use of prescribing controlled substances for 
CNMP. The purpose of this research was to investigate the attitudes and practices of PAs in Kansas in the opioid 
treatment of CNMP and their awareness of relevant state guidelines. 
Methods 
Design 
A cross sectional, non-randomized survey study was administered to all licensed PAs in the state of Kansas in 2005.  
The Kansas State Board of Healing Arts assisted with identification of licensed PAs in the state of Kansas.  The 
survey data instrument collected from the UCSF Collaborative Research Network was adapted to fit our study. The 
survey consisted of specific questions regarding attitudes towards opioid management, prescribing habits, and 
familiarity with and practicing policies with the recommended guidelines of the state of Kansas.1 The subjects were 
given a four week time frame in which to complete and return the survey. 
Participants 
The survey instrument was mailed to a sample population of 557 licensed and certified PAs in Kansas in the Spring 
of 2005.  Those who complete and submit their requests are considered the study population to be examined.  The 
study population for this study was 177 participants who responded to the survey. 
Data Analysis 
Data was analyzed using SPSF version 12.0 software.  Means and standard deviations for frequency distributions 
were calculated to summarize PAs characteristics, and estimates of the characteristics of their caseloads. 
Relationships between PAs awareness of the states guidelines for prescribing controlled substances for treatment of 
pain and their clinical documentation of their patients on opioids with CNMP were analyzed by the use of the chi-
square statistic.   
Results 
Physician Assistants Practice Characterists 
Thirty-two percent completed the survey.  The majority of the surveyed population is female PAs that practiced in a 
variety of population areas. PAs reported seeing an average of 34 CNMP patients in one month and an average of 25 
patients received opioid medication.  Among the PAs responding to this survey, 48% percent were family practice, 
14% percent in surgery subspeciality, 11% percent in the other category, and 10% percent in emergency medicine. 
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Attitudes and Practices of Physician Assistants 
Among the 177 PAs responding in this study, 9% percent stated they would never prescribe an opioid for the use of 
CNMP.  Seven percent agreed with the statement, “I enjoy working with CNMP patients.”  Forty-one percent 
believed that compared to their colleagues they are more likely to prescribe opioids for CNMP. Fifty percent would 
never prescribe opioids for a current substance abuser, and 37% percent would rarely prescribe opioids for a prior 
substance abuser.  Thirty-four percent of PAs would rarely prescribe opioids for patients under the age of 18 with 
CNMP even if recommended by a specialist.  Forty-one percent stated they would usually prescribe opioids for a 
CNMP patient over the age of 65. Twenty-seven percent were somewhat hesitant to prescribe opioids for CNMP 
due to a fear of legal investigation. Slightly less than half of the PAs in this study stated they had adequate 
knowledge in the treatment of chronic low back pain, post-herpetic neuralgia, and chronic daily headaches. 

Familiarity with State Guidelines and Clinical Documentation 
Forty-seven percent were aware of state guidelines for the use of controlled substances in CNMP and actively 
followed three of the five clinical documentation recommended.  There was a significant relationship between 
awareness of Kansas state guidelines for prescribing controlled substances for chronic pain and clinical 
documentation of a thorough history and physical (p=.012), documented treatment plan (p=.002), and informed 
consent to the opioid treatment plan (p=.006).  There was no significant relationship between awareness of state 
guidelines for prescribing controlled substances for chronic pain and clinical documentation of a SOAP note stating 
reassessment of their patient after starting the treatment of opioids (p=.230).  There was no significant relationship 
between the awareness of state guidelines and clinical documentation of a contract agreement between the patient 
and the PAs (p=.281) stating  the patient will (1) only use one practitioner to prescribe their opioids, (2) get their 
prescriptions filled at one particular pharmacy, and  (3)be subjected to random urine drug screens. 
Discussion 
The majority of PAs were willing to prescribe opioids for CNMP patients under certain circumstances.  Fear of 
prescribing for current and prior substance abuse continues to be a barrier for CNMP. This finding is similar to the 
results found in the study conducted by UCSF.  Further research is needed to investigate practitioners concerns with 
physical dependence, tolerance, and addiction in relationship to opioids for CNMP patients. Fear of legal 
investigations is another important barrier PAs face. Slightly more than half of the participants in this study were 
unaware of state guidelines for prescribing controlled substances. Enhanced awareness of state guidelines could help 
ease the fear of legal investigations. 
 

Conclusion: Although a little less than half of the PAs in this study did not enjoy working with CNMP patients, 
they were aware of state guidelines for the use of controlled substances. They actively follow three out of the five 
clinical documentations recommended in the Kansas state guidelines for the use prescribing controlled substances in 
CNMP.  Practitioners still continue to be hesitant to prescribe opioids for CNMP due to concerns of legal issues, and 
the fear of potential substance abuse for their patients. This pilot study highlights the need for larger studies of 
primary clinicians and the potential of patient undertreatment of CNMP. 
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1. Introduction 
Pulmonary embolism (PE), which is one of the 

most severe complications of venous thromboemboli 
disease, is diagnosed in 355,000 patients and results in 
as many as 240,000 deaths each year in the United 
States [1].  PE occurs when a blood clot formed in a 
vein breaks free, becomes an embolus, travels to the 
lungs, and blocks pulmonary blood vessels.   

Emboli that cause PE are most often developed in 
the deep veins within the legs as a result of poor 
circulation or damaged veins.  The inferior vena cava 
(IVC) returns the blood from the lower extremities, 
pelvis, and abdomen to the heart’s right atrium.  By 
placing a filter in the IVC, emboli may be captured 
before they travel to the heart.  The placement of an 
IVC filter is considered standard preventive treatment 
for PE. 

One common complication with IVC filters is the 
obstruction of blood flow when emboli are captured.  
To assess how the blood flow in the IVC is inhibited by 
an IVC filter, the pressure gradient across the filter 
must be considered.  In this study, calculations have 
been completed to determine the pressure gradient 
across a Greenfield IVC filter.  Various IVC diameters 
and embolus sizes are considered. 
2. Calculations 

The calculations for the pressure gradient across a 
Greenfield IVC filter are based on the conservation of 
energy.  The major and minor head losses, kinetic 
energy loss, and potential energy loss are determined by 
IVC flow characteristics, IVC size, filter dimensions, 
embolus size, and the properties of blood.   

Variation in the pressure gradient is driven by 
changes in velocity and the major head loss.  The 

entrance velocity remains constant, even when the IVC 
diameter is changed.  The exit velocity and the head 
loss vary as the emboli size and IVC diameter are 
altered.  Both parameters are inversely related to the 
IVC diameter and directly related to embolus volume.  
This results in an increase in the pressure gradient when 
the IVC diameter is decreased or the embolus size is 
increased. 

As previously noted, a range of IVC diameters and 
embolus sizes is considered.  The IVC diameter was 
varied from 1.3 cm to 3.0 cm to reflect the range in 
human IVC diameters [2].  The volume of the embolus 
is varied from 0 to 6 cm3.  This volume reflects the total 
emboli volume captured in the IVC filter, which may 
consist of several small emboli or one large embolus.  
The average size of emboli and average number of 
emboli captured in patients is uncertain.  Emboli sizes 
used in experiments ranged from 2 mm in diameter and 
10 mm long to 7 mm in diameter and 100 mm long 
[3][4].  If only one embolus of the given sizes is 
considered, the range in volume is .03 cm3 to 3.85 cm3. 

Assumptions about the flow are made to apply the 
conservation of energy.  The following are assumed: 
Newtonian fluid, laminar flow, incompressible, no slip 
at the wall, steady flow, rigid wall, fully developed 
flow, straight flow, circular cross section, and constant 
cross section.Assuming steady flow is the only 
assumption that greatly deviates from the natural 
behavior of the IVC, since the flow in the circulatory 
system is pulsatile.  However for the purpose of this 
study, the simplified method of steady flow is 
reasonable.   
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Fig. 1.  Calculated Pressure Gradient across a Greenfield IVC filter verses Embolus Volume and IVC Diameter 
(X) Experimental data points from Katsamouris et al. at IVC diameter of 2.3 cm [3]. 
 
3. Results 

Figure 1 displays the results of the 
calculations.  The pressure gradient increases when 
either the embolus volume increases or the IVC 
diameter decreases.  In the smaller diameter IVC, 
the pressure gradient increases drastically even 
with small emboli.  In comparison, the larger 
diameter IVC can capture a larger volume of 
emboli before the pressure gradient beings to 
significantly increase.  

To assess the validity of the results, a 
comparison to experimental data was considered.  
The points on figure 1 designated with an ‘x’ are 
data points from Katsamouris et al [3].  The 
pressure measurements across a Greenfield IVC 
filter were taken in an experimental representation 
of a 2.3 cm diameter IVC with pulsatile flow. 
4. Discussion 

Calculating the pressure gradient across the 
IVC Greenfield filter produces results similar to 
that obtained experimentally by Katsamouris et al 
[3].  The difference between the experimental 
results and the calculations may be attributed to 
error within the assumptions.  Further study on the 
effects of the assumptions and a more extensive 
comparison to experimental data is required to 
determine the error in the calculations.  

Further study may also include performing 
pressure gradient calculations on a variety of IVC 

filter designs to assess how the filter design affects 
IVC blockage. 
5. Conclusion 

The pressure gradient calculations on the 
Greenfield IVC filter clearly indicate that the 
pressure gradient drastically increases when an 
embolus is captured in a small diameter IVC.  This 
confirms that an individual with a small diameter 
IVC will be at high risk for IVC obstruction.  
Therefore, the patient’s IVC diameter should be 
considered prior to filter placement.  The results also 
indicate that individuals with larger IVC diameters 
have a lower risk of IVC blockage since the pressure 
gradient does not increase as rapidly when small 
emboli are present.  Although the risk of blockage is 
lower, larger IVC diameters have higher risk for 
other IVC filter complications.  Such complications 
include filter tilt, migration, and reduced ability to 
capture emboli [4]. 
[1] Streiff, Michael B.   Vena Caval Filters: A Comprehensive 

Review.  Blood 2000; 95: 3669-3677. 
[2] Prince M, Novelline R, Athanasoulis C, Simon M.   The 

Diameter of the Inferior Vena Cava and Its Implications for 
the Use of Vena Caval Filters.  Radiology 1983; 687-689. 

[3] Katsamouris A, Waltman A., Delichatsios M, Athanasoulis 
C.   Inferior Vena Cava Filters: In Vitro Comparison of Clot 
Trapping and Flow Dynamics.   Radiology 1988; 361-366. 

[4] Palestrant AM., Prince M, Simon M.   Comparative In Vitro 
Evaluation of the Nitinol Inferior Vena Cava Filter.   
Radiology 1982; 145: 351-355. 
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1. Introduction 
The wage gap has been under investigation for quite some time now.  This particular research examines the 

wage gap that exists among men in their first marriage and never married men.  This distinct wage gap is commonly 
referred to as the ‘Marriage Premium.’ To investigate this phenomenon, an income determination model was 
constructed. This income determination model consisted of three model segments: the individual, the structural, and 
the gender/race.  The dependent variable of this study is annual earnings.   

Each component of the income determination model has its own reasoning to explain why the marriage 
premium exists.  At the individual level annual wage differentials are believed to be caused by human capital 
variables and issues such as perceived productivity and differences in ones selection into marriage (Becker, 1964, 
Gray, 1996, and Nakosteen and Zimmerman, 1986).   The structural level arguments suggests that one’s position 
within an organization or labor market has the most influence on his/hers potential annual income (Weitzman, 
1989).  At the gender/race level it is believed that women and minorities are devalued and sorted into lower paying 
jobs (Gupta, 1993).  
2. Methodology 

This study uses data from the 2002 National Study of the Changing Workforce (NSCW).  The NSCW is 
conducted by the Families and Work Institute.  To obtain its data, the NSCW utilized a computer-assisted telephone 
interviewing system (CATI).  Telephone calls were made to a stratified unclustered random probability sample 
using a random-digit-dialing method.  The official size was 3.504 individuals. 

For this particular study, sample restrictions were implemented to fit the research design.  The sample 
restrictions that were applied involved selecting males between the ages of 18 and 64 in their first marriage or never 
married.  The final sample size was 719 individuals.  When using the NSCW, a weight must be implemented before 
performing data analysis to insure that the sample reflects that of the universe population.   

To analyze the data, univariate, bivariate, and multivariate statistics were used. Univariate statistics was 
performed to establish a descriptive account of the population and the sub-populations.  These were in the form of 
means and standard deviations.  Bivariate statistics will be conducted by using t-tests to establish if there are any 
statistical differences between married men and never-married men.  A significance score of .05 of lower was used 
as a standard on all bivariate statistics along with an effect size of.20 or greater to determine if the difference 
between groups is meaningful.  Mulitivariate analysis was implemented on the data in the form of OLS regression.  
This was used to determine which independent variables meaningfully altered the dependent variable. 
Conclusion: 

Table one shows the results for the OLS regression of the sample of men under analysis.  Most importantly, 
OLS regression results indicate that men in their first marriage made $3,186.05 more annually than do never-
married men.  This finding is concurrent with other’s findings in recent literature, although exact numbers do differ 
slightly.  Another significant finding relates to the variable that controls for age.  Here the results are both 
statistically significant at the 0.001 level and are meaningful.  Job tenure, occupational prestige and living with 
children under the age of six are also statistically significant and meaningful. 

These findings are important because they reveal some of the major causal factors that contribute to the 
‘marriage premium.’  Future research should be directed towards replicating this and other studies to improve the 
validity and reliability of these and other’s findings.  This information can be valuable for policy implications that 
could potentially be aimed at helping those who are not married find employment is equivalent with those who are 
married, and with the spread of this knowledge, discrimination patterns could be curtailed and then equality may be 
reached some time in the future.  
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Table 1

OLS Regression Analysis for the Income Determination Model
(Dependent Variable = Weekly Earnings)

Full Sample Never Married Men 1st Marriage Men
Variables: unstd. 1 std. unstd. 1 std. 2 unstd. 1 std
Independent Variables:

Individual-level factors:
Labor Exp. (years) $402.77 *** 0.200 $173.43 0.085 $443.57 *** 0.219
Education (years) $2,682.76 *** 0.313 $3,018.67 *** 0.369 ^ $2,538.78 *** 0.301

Rural (0,1) -$3,220.02 * -0.063 -$9,359.19 ** -0.178 -$2,049.84 -0.041
South (0,1) $167.50 0.004 $3,390.96 0.077 -$666.87 -0.016

Job Tenure (years) $429.77 *** 0.179 $745.76 *** 0.292 ^ $401.68 *** 0.172

Structural-level factors:
Hours per Week (hours) $235.22 *** 0.136 $272.33 ** 0.183 ^ $230.33 *** 0.131

Government (0,1) -$2,198.99 -0.043 -$943.17 -0.019 -$2,198.18 -0.044
Union (0,1) $3,975.04 ** 0.081 $89.41 0.002 $3,948.04 * 0.083

Company Size (12.5-10,000) $0.53 0.046 -$0.51 -0.044 $0.68 0.060
Goods-Producing (0,1) $1,161.53 0.027 $4,245.20 0.096 $301.65 0.007
Occupational Prestige $302.40 *** 0.208 $437.14 *** 0.327 ^ $266.70 *** 0.184

Supervisor (0,1) $5,598.58 *** 0.134 $6,412.46 * 0.163 ^ $5,418.31 *** 0.132

Gender/Race-level factors:
Married (0,1) $3,186.05 * 0.062
Minority (0,1) -$4,050.92 * -0.080 -$1,518.42 -0.036 ^ -$5,412.68 ** -0.105

Living w/ children under age 6 (0,1) $4,557.23 ** 0.096 $17,265.10 ** 0.183 ^ $4,398.60 * 0.099
Occ. Sex-Segregation -$7,920.15 *** -0.208 -$8,961.62 *** -0.252 ^ -$7,714.28 *** -0.205

Total HH labor per week (hours) -$53.59 -0.053 -$117.92 -0.095 -$53.75 -0.056
(Constant): -$29,616.77 *** -$38,940.50 *** ^ -$22,725.36 ***

Adjusted R-SQ 0.452 *** 0.528 *** 0.407 ***
Sample n 715 147 567

1= *** p < 0.001; ** p < 0.01; *p < 0.05
2 Significant Difference Between Men in their 1st Marriage and Never Married Men at the .05 Level or Higher  
 

 [1] Becker, Gary S. and Tomes, Nigel. (1986). Human capital and the rise and fall of families. Journal of Labor Economics, 4 (3) pt. 2, s1-s38. 
 [2] Gray, Jeffrey S.. (1996). The fall in men’s return to marriage: Declining productivity effects or changing selection? The Journal of Human 

Resources, 32 (3), 481-504. 
 [3] Nakosteen, Robert A. and Zimmer, Michael A.. (1986). Marital status and earnings of young men. The Journal of Human Resources, 12 (2), 

248-268. 
 [4] Weitzman, Martin. (1989). A theory of wage dispersion and job market segmentation. The Quarterly Journal of Economics, 104 (1), 121-137. 
 [5] Gupta, Nabanita. (1993). Probabilities of job choice and employer selection and male-female occupational differences. The American 

Economic Review, 83 (2), 57-61. 
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1. Introduction 
While much research has been going on towards finding means of using quantum two-level systems to realize a 

full-fledged quantum computer [1-2], it will be years before a fully functional quantum computer is built. However, 
if we are to follow Moore’s law and continue the trend of further miniaturization of components, we will have to 
find means of working with quantum mechanical effects in achieving basic operations performed in a classical 
computer. Besides building gates to realize different classical operations using quantum two-level systems, it will be 
necessary to find means of using qubits as “binary wires” in order to propagate data from one location to another. To 
that end, we show here a means of implementing a classical shift register operation using a linear arrangement of 
qubits.  This architecture can, in general, be implemented using any two level quantum system whose Hamiltonian 
can be reduced to that of a spin boson. We demonstrate a means to solve for system parameters, both fixed and 
variable, in order to achieve a classical shift register operation.  

 
2. Shift Register Architecture and Operation 

Figure 1 shows a schematic of the shift register which consists of a linear arrangement of SQUID qubits, IN, A1, 
B1, …, AN, BN, OUT, which is an architecture similar to classical registers. (There are 2N+2 qubits in all, where N is 
an integer). To maintain symmetry in our design, the qubits are identical and have the same device parameters 
including the coupling terms, ξ, between the qubits. The only control parameter used in this scheme is the bias term, 
ε, which is pulsed between high and low values and therefore, acts as a clock pulse.  

 
Fig. 1. Shift register architecture using a linear arrangement of qubits. 

 
The shift operation is performed by a sequence of pulsed bias operations (pulse biases are shown as three bias 

lines φ1, φ2 and φ3 in the figure). Bias line φ1 is connected to the bias lines of the N qubits A1, A2, …, AN, while bias 
line φ2 is connected to the bias lines of the N qubits B1, B2, …, BN. The clock pulses φ1 and φ2 only differ in phase 
and the qubits they are applied to. Bias line φ3 is used to pulse the bias on the output qubit OUT and is 
simultaneously applied with φ1. Qubits IN and OUT are used as input and output qubits. At the start of a shift 
operation, all the qubits A1 through OUT are initialized in the |0〉 state. Qubit IN is initialized to the first data state 
which is one of the two basis states. Since the bias along a line of alternate qubits is simultaneously pulsed, the clock 
operation can be achieved in an efficient way because the bias field lines of alternate qubits can be tied to a common 

φ2 

IN A1 B1 AN BN OUTξ ξ ξ ξ ξ ξ 

φ1 φ3 
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bias line. 
The shift register operation is achieved by copying the state of the preceding qubit onto the qubit to which a bias 

pulse is applied for a certain time duration. There are two different pulses – the SHIFT pulse (φ1 or φ2) used to shift 
states along the line of qubits A1 through BN and the CNOT pulse (φ3) used to shift the data from BN to OUT. The 
key to achieving a shift register operation is in appropriately choosing the parameter values of the quantum system 
such that the desired pulse operation is realized.  

Under the SHIFT pulse operation, the qubit to which the pulse is applied flips its state only when the two qubits 
on either side of it, which act as controls, are in opposite states. When the two controls are in the same state, the 
target qubit does not change its state. Since each of the qubits A1 through BN, interact with two qubits adjacent to 
them, the Hamiltonian describing the evolution of any one of these qubits is an 8 ×  8 matrix. In Ref. [3], we showed 
how the Hamiltonian describing the evolution of a coupled system of three qubits, two of which act as controls, can 
be reduced to a 2 × 2 matrix describing the true evolution of the target qubit only. This reduction can be achieved 
provided that the two control qubits are maintained in their states, by applying a high bias on them, when a pulse is 
applied to the target qubit. The reduced 2 × 2 Hamiltonian matrix for the target qubit A1 can therefore be written as 

( ) ZXH σξξεσ ±±+Δ= , (1) 

where the coupling terms, ξ, either add or subtract from the bias, ε, applied to the target qubit A1, depending on 
whether the two control qubits, IN and B1, are in the |0〉 or |1〉 states, respectively.  Here σX and σY are the Pauli spin 
matrices and Δ is the tunneling parameter. Given an initial state for the target qubit (|0〉 or |1〉), the probability of the 
target qubit in the |1〉 state at any time t is given as [3]: 

( ) ( ) ( )( )tP 22
22

2

22

2

1 2cos
222

1
Σ+Δ

Σ+Δ
Δ

±
Σ+Δ

Σ
±= π ,      where      ξξε ±±=Σ . (2) 

The ‘+’ and ‘-’ terms correspond to the cases when the target starts out initially in the |1〉 and |0〉 states, respectively. 
As in [3], we have chosen units where Planck’s constant is 1. There are three frequencies of oscillation which can be 
reduced to two by choosing the bias term equal to zero during the SHIFT pulse.  These are : 
 ( )22

1 42 ξ+Δ=f , Δ= 22f .                                                                                                                             (3) 

Here, f1 and f2 correspond to the cases when qubits IN and B1 are in the same state and in opposite states, 
respectively. If T is the time duration for which the SHIFT pulse is applied on qubit A1,  frequency f1 must be chosen 
such that an integer number of complete oscillation cycles are realized within the time ste, T, and  frequency f2 must 
be chosen such that an odd integer number of half cycles is realized within the same time step. Thus, the parameter 
values, ξ,and Δ, can be solved for. Note that under a shift pulse operation, the bias is pulsed low to zero, i.e. ε = 0. 
At the end of the time step, the bias on the target qubit is pulsed high so that the qubit maintain its new state. 

To copy the state of qubit BN onto qubit OUT, qubit OUT is first initialized to the |0〉 state and then a CNOT 
operation is performed on qubit OUT with qubit AN as the control. In Ref. [3] we show how parameters of a two-
qubit coupled system can be chosen such that a CNOT gate is realized. Under a CNOT operation, the bias on the 
target qubit, OUT in this case, is pulsed low to a value equal to the coupling parameter, ξ, between the two qubits 
for a time step, T. This low bias pulse is the “CNOT” pulse (“bias-coupling” pulse), φ3. At the end of this time step, 
the bias on qubit OUT is pulsed high and qubit OUT is in the same state as qubit BN. The state of qubit OUT is now 
available for read-out. Once qubit OUT’s state is read, it needs to be re-initialized to the |0〉 state before the next 
copy operation can be performed.  

 
3. Conclusion 

In this work we have shown a novel scheme to realize a classical shift register with a series of qubits set up in a 
linear fashion. Each qubit interacts with qubit/s adjacent to it through coupling. By clocking the bias low on the 
qubits in a sequential manner, a shift register operation is realized. The shift register architecture and 
implementation described here is bi-directional. 
 
[1] A. Barenco, “Elementary gates for quantum computation,” Phys. Rev. A, vol. 52, pp. 3457-3467, 1999. 
[2] J. Preskill, “Reliable quantum computers,” Proc. R. Soc. London A, vol. 454, pp. 385-410, 1998. 
[3] P. K. Gagnebin, et al., “Quantum gates using a pulsed bias scheme.” Phys. Rev. A, vol. 72, pp. 042311-042320, 2005.  
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INTRODUCTION  
    During mammalian ovarian organogenesis, the 
massive loss of oogonia via apoptosis is attenuated by 
the association of germ cells with somatic 
mesoepithelial cells of the gonadal ridge to form 
primordial follicles.  It is suspected that the germ cell 
actively participates in this process via the production 
of local regulatory factors.  Growth differentiation 
factor-9 (GDF-9), a member of the TGF-ß superfamily, 
has been shown to be essential for normal follicular 
development beyond the primary follicle stage in 
rodents and humans and a key factor for primordial 
follicle formation in sheep, bovine, and hamsters [1-4].  
Several TGF-β family members have been shown to 
have highly specific and restrictive tissue distributions; 
most likely reflecting their roles as developmental 
regulators.  GDF-9 has long been reported as an oocyte-
specific factor since it was first identified by the use of 
degenerate primers in 1992 [5].  Early analysis of GDF-
9 mRNA demonstrated the exclusive nature of its 
expression in the mammalian ovary, specifically in the 
oocyte.  Furthermore, GDF-9 has been shown to mimic 
oocytes by stimulating cumulus expansion and 
development in vitro [6].  GDF-9 is essential for the 
normal progression and development of follicle 
development in the mammalian ovary.  Few studies 
have addressed the possibility of GDF-9 expression in 
non-ovarian tissues [7].  Our lab discovered post-
reproductive (>60 weeks of age) transcriptional 
expression of GDF-9 in the hamster ovary.  The 
appearance of this oocyte-specific factor at a period 
following follicle exhaustion within the hamster ovary, 
lead us to examine non-ovarian tissues for expression of 
GDF-9.     
 

METHODS AND MATERIALS 
RNA Isolation and RT/PCR 
    Syrian Golden Hamsters were purchased from Harlan 
Spague Dawley and maintained according to the 
guidelines of the Institutional Animal Care and Use 

Committee (IACUC).  At varying ages (neonatal to 
adult), animals were randomly selected, anesthetized 
and terminated by CO2 asphyxiation and cervical  
dislocation.  The upper region of the reproductive tract 
containing the upper uterine horn, oviduct, ovary, and 
bursa was removed and the ovaries were rapidly 
isolated under a dissecting microscope.  Tissues from 
other organs were then collected using segregated 
instruments, presoaked in 70% ethanol.  Ovarian and 
non-ovarian samples designated for analysis by 
RT/PCR were snap frozen by on dry ice, and stored at -
80C. Ovaries destined for protein analysis, via 
immunohistochemistry, were fixed in 4% 
paraformaldehyde and sent to Histo-Scientific Research 
Laboratories Inc. (Woodstock, VA) for embedding, 
sectioning and staining. 

 

White Blood Cell Isolation  
     Golden hamsters of various ages were anesthetized 
with CO2 and terminated by cervical dislocation.  Using 
an 18 gauge/3cc syringe containing 20 µl of 0.5 M 
EDTA, serum was extracted from the right atrium of 
the heart.  Whole blood samples were centrifuged and 
the buffy coat removed and stored at -80C for RNA 
isolation.   
 

DNA sequencing  
    PCR products were extracted from agarose gels and 
purified using a QIAEX Gel extraction Kit.  Products 
were forwarded to the University of Kansas Medical 
School Biotechnology Facility in Kansas City, KS., for 
sequencing. 
 

Immunohistochemistry 
  Ovarian sections displaying several stages of follicle 
formation were subjected to immunohistochemical 
procedures (Methods in Molecular Biology, Volume 
34).  Anti-rat GDF-9 monoclonal antibody, courtesy of 
Dr. Aaron Hsueh (Stanford University) was used. The 
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GDF-9 antibody was detected using a peroxidase 
substrate kit. (NOVA RED, Vector Labs. 
 

RESULTS  
    Hamster ovaries at 1 and 3 days of age are 
characterized by oogonial mitosis.  The ovary is 
comprised of large numbers of oogonia contained in 
nests that have been thought to play a key role in the 
protection of the germ cells until they associate with 
somatic cells.  The expression of GDF-9 mRNA is 
clearly evident at this early developmental time point 
(data not shown).  At 5 days of age, oocytes begin to 
undergo the process of apoptosis.  Such action results 
from the failure of the oocyte to associate with nearby 
somatic cells.  By day 9, follicular development is well 
underway.  Expression of GDF-9 mRNA is highly 
visible at this stage in primordial, primary and 
secondary follicles (Biology of Reproduction, 
Proceedings of the 38th Annual Meeting of the Society 
for the Study of Reproduction, July 24-27, 2005, 
Abstract 489).  
    Expression of GDF-9 mRNA in reproductively 
senescent ovaries (data not shown) caused our lab to 
explore the possibility of GDF-9 expression in non-
ovarian tissues. All tissues isolated from 235 day-old 
hamsters showed a high level of GDF-9 expression 
(Fig. 1).  Similar results were observed at all ages 
beginning with neonatal day 2 up to 2 years of age (data 
not shown). Due to the high degree of vascularity of the 
organs examined, we suspected that GDF-9 mRNA 
expression could be due to the presence of GDF-9 in 
white blood cells.  RT/PCR of total RNA isolated from 
hamster whole blood white blood cell fractions clearly 
indicated the presence of GDF-9 mRNA (Fig.2). DNA 
sequencing of the PCR products revealed a 91% and 
80% homology to mouse and human GDF-9, 
respectively.  Immunohistochemical analysis of the 
ovary indicated a positive signal for GDF-9 protein in 
the highly vascularized corpus luteum in addition to a 
strong signal emanating from oocytes (Fig.3) 
 

           
 
Figure 1:  GDF-9 mRNA expression.           Figure 2: GDF-9 mRNA 
Day 235 hamster tissues; ovary, liver,           expression in hamster 
kidney, spleen, testis, and uterus.                  white blood cell fractions   
 
 
 
 
 
 
 
 

 
 
 
 

          
 

Figure 3:  Immunohistochemical detection of GDF-9 expression in 
hamster ovaries.  Left image depicts non-immune control.  GDF-9 
protein expression is highly evident in the oocytes of the follicles 
(right image).  Expression can be seen in the interior portion of the 
corpus luteum as well (white arrow). 
 
 

DISCUSSION 
    The expression of GDF-9 in the neonatal ovary has 
been reported to occur in rodents beginning with the 
development of primary follicles. GDF-9 gene 
knockout in mice results in the failure of follicles to 
develop beyond the primary stage, but has no effect on 
primordial follicle formation. GDF-9 mRNA is 
expressed at an even earlier stage, before primordial 
follicle formation, suggesting that GDF-9 is an 
important regulator during organization and 
development of follicles at all stages.   
    Our results strongly suggest that non-ovarian 
expression of GDF-9 mRNA in various tissues is likely 
due to the presence of white blood cells.  In support of 
this premise, we have found that saline perfusion of the 
kidney results in a 33% decline in GDF-9 mRNA 
expression relative to non-perfused tissue.  As of yet, 
the identity of the blood cells responsible for GDF-9 
expression is unknown.  The identity of these cells may 
predict the cellular role of GDF-9. 
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1. Introduction 
Imagine a hot summer Kansas day, when the temperature is well over 38oC, the humidity is high, and one 

places a plastic bag over the body. This is exactly what a race car driver experiences when driving on the track. 
Cooling suits have been used in the past to help cool down the driver to make the driver more comfortable and also 
to help decrease the possibility of dehydration, heat exhaustion, heat stroke and fatigue.  These conditions can 
jeopardize the drivers’ health. Not only jeopardize the driver physically and mentally, but can also slow reaction 
times and cause the driver to lose the race due to fatigue and lack of concentration. 

A formula car can get to 50oC inside the cockpit, which is very hot, considering these drivers are required 
to wear fire proof gear from head to toe. Since the driver is exposed to these extreme conditions, a cooling suit has 
been used to help reduce the possibility of overheating. A cooling suit is a garment with small diameter tubes 
running all over the garment which carries either water or refrigerant over the body. The following is a list of the 
problems with current cooling systems: extra components (cooler, bulky hoses, pump), two separate systems, one 
for the body and one for the head (means extra parts) and bulky and large components, adds weight to the formula 
car, and many drivers dislike it because there is too much work to use and assemble. The purpose of this design is to 
develop a cooling suit without the extra components, one system for the body and head, light weight, more efficient 
and is easy to put on and remove, making it easier on the driver, while maintaining the existing safety requirements. 
 
2. Experiment, Results, Discussion, and Significance 

Due to the conditions of a formula style race car and the cooling needs of the driver, it would be best to use 
a thermosyphon system. A Thermosyphon is a two-phase passive loop that uses liquid as a working fluid for indirect 
and direct cooling. Heat from the components enters the evaporator in which two-phase exists (liquid and vapor), the 
vapor rises in the vapor line to the condenser. The condenser dissipates the heat and returns the fluid back down the 
liquid line into the evaporator inlet. A Thermosyphon is a continuous cooling system using natural convection. The 
natural convection works because as the fluid is heated up it will begin to enter the vapor state. As more heat is 
added the bubbles increase in size and begin to rise (since vapor is less dense than liquid) up the tube into the 
condenser. Once the vapor goes back to the liquid state it falls back to the evaporator where the cycle repeats.           

In the design of a thermosyphon a coolant must be chosen. Water would seem to be a natural choice 
because of its inexpensiveness and its high latent heats. The only problem with water in a system like this is the high 
boiling temperature.  At atmospheric pressure water boils at 100°C [1]. To bring the boiling temperature of water 
down to a value that is close to the skin surface temperature, which is approximately 35°C, the system must be 
vacuumed to approximately 5.6 kPa before use [2]. The amount of heat removed by our thermosyphon system will 
be what defines our system.  The rate of heat removal from any refrigeration system depends on the latent heat of 
the fluid used and the heat flux of the source combined with the surface area covered by the thermosyphon [3].  Due 
to the fact that our evaporator is the human body, there is no option of improving on the evaporator.  However, what 
can be done is devise a way to increase the surface area covered by the cooling system to decrease the flow rate of 
the fluid while maintaining the human body temperature.  As stated previously, the amount of heat removal desired 
is 475W.  We will achieve this with water vacuumed to 5.6 kPa.  The latent heat of water at this pressure is 2418.6 
kJ/kg, and with this value a flow rate can be found [2].  The flow rate needed is as follows in Equation (1).   

hrLmLgkgkgmhrg

gQkgkJQsJhQW fg

/7109.11000*10001*006.1sec3600sec1963.

sec1963.6.2418475
33 =∗∗

⇒=⇒⋅=⇒⋅=
•

(1) Flow Rate Equation 
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It is apparent from the calculations that we must achieve a flow rate of .7109L/hour from our thermosyphon system, 
or a pump will be required. 

The thermosyphon design to be used for the cooling suit will consist of the body as the evaporator, the 
helmet as the condenser and tubing that is incorporated into the suit and helmet.  The tubing will flow from mid-
thigh across the chest and back, where it will terminate into a bracket.  The bracket will attach to a specially 
designed helmet containing cooling tubes.  The tubes will run from the bottom of one side, across the top to the 
bottom of the other side, into another bracket.  The fluid will then flow back down to complete the cycle of flow for 
the system.  Water will be used as the medium to maximize heat removal from the body because of its high heat 
capacity.  Pulling the system down to 0.07 bar will keep the body temperature between 36-38oC.  This will be an 
operating system that will keep the driver comfortable for the duration of the race.  Assuming the driver looses 475 
W of energy during a race, a mass flow rate of 2.5e-5 (kg/s) is needed to absorb the 475 W of energy and change 
from a liquid state to a vapor state.  Where the mass flow rate is lower than expected, increasing the pressure to 
obtain a higher mass flow rate will not keep the body temperature within its ideal range.   

The selection of tubing to carry the water from the suit to the helmet and back down the suit was based on 
flexibility, conduction coefficient, cost and availability. PVC will be the selected tubing. The PVC tubing has one of 
the highest thermal conduction coefficients (1.7 W/mK) compared to tubing, inexpensive, easy to obtain and has an 
oval cross section to allow a larger surface area to be in contact with the body when compared to circular tubing. 
Connecting the suit to the helmet to transmit the liquid vapor was a difficult task. A two-bracket system was 
designed. One bracket provides the termination for the tubing that runs through the suit. This bracket then attaches 
to a mirror image of itself that is permanently fixed in the helmet (Figure 1). This setup provides a means to 
disconnect the helmet so the driver is able to maneuver around the event before and after the race with the suit on 
and the helmet off. The material chosen for the bracket should be Cordierite (2MgO 2Al2O3 5SiO2).  This material 
has a thermal conductivity of 1.80 (W/m*k), and would reduce the thermal interaction between with the tubing.  

The helmet design will consist of a permanently attached bracket that will attach to the bracket terminating 
the tubing of the suit.  Aluminum tubing will then be molded inside the helmet to carry the liquid from one side to 
the other.  The aluminum tubing would be fit against the outside shell of the helmet with the padding underneath to 
give maximum protection to the drivers head (Figure 2).  Initial considerations for the material of the helmet was a 
filament wound epoxy shell with a thermal conductivity of approximately 0.3024 W/mK.  With a conduction 
coefficient for aluminum of 177 W/mK, this leads to a heat loss of 234 W of energy.  If the driver puts out 475 W of 
energy, then this would be a minimum requirement for energy lost in the helmet.  Changing the material of the 
helmet will increase or decrease the heat lost in the helmet which means that several different helmets could be 
manufactured, so depending on the conditions of the race different helmets could be used. Because the formula race 
is held in many different climates, this would be an ideal situation.   
 
 
 
 
 
 
 
 
 
 
 
 
3. Conclusions 
 From the design objectives this design has developed a cooling suit without the bulky extra components, 
one system for the body and head, light weight, more efficient to put on and remove while maintaining the existing 
safety requirements.  This development makes it easier on the driver when using this cooling system. Even though it 
is not required that drivers have a cooling suit it is hoped that this design will encourage drivers that having a 
cooling system is not so bad when taking into consideration the drivers perspective.  
 
[1] Incropera, Frank P. and David P. DeWitt.  Fundamentals of Heat and Mass Transfer: 5th Edition. 2002. John Wiley & Sons.  R.R. Donnelley 
& Sons Company.  United States. p. 8 
[2] Moran, Michael J. and Howard N. Shapiro Fundamentals of Engineering Thermodynamics: 5th Edition.  2004. John Wiley & Sons.  Von 
Hoffman Corporation.  United States. p. 760   
[3] ASHRAE Handbook.  American Society of Heating, Refrigerating and Air-Conditioning Engineers.  11/4/2005. http://www.ashrae.org/ 

Bracket Permanently Fixed (Figure 1) Drivers helmet (Figure 2) 
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1. Introduction 
 Heart failure is becoming more common and increasing annually with coronary artery disease (CAD) being 
the number one cause [1]. Current research is focused on detecting more risk factors and markers for heart disease in 
order to develop interventions preventing its progression. C-Reactive Protein (CRP), the most widely studied 
inflammatory protein, plays a role in the atherosclerotic process of vessels, which subsequently can lead to infarct 
[2].  However, the exact role of CRP in the acute coronary situations is not completely understood.  
 
2.  Experiments and Results 

The purpose of this study was to perform a systematic evidence-based literature review from peer-reviewed 
articles published in accredited journals that addressed the issue of CAD and CRP.  The literature review was 
performed using the search engine of peer-reviewed articles obtained from Medline, utilizing certain, specific key 
terms, including C-reactive protein, coronary artery disease, inflammation, atherosclerosis, vessel injury, marker, 
history, and underlying cause.  Articles were selected based on their content associated with CRP and CAD; other 
articles used contained a variety of inflammatory markers and acute heart diseases in order to provide evidence that 
inflammatory markers are used to detect a variety of heart conditions such as stable and unstable angina.  Articles 
were categorized into levels of evidence and separated into categories to answer the two main research questions:  Is 
CRP a better marker for detection of inflammation?  Is the presence of CRP associated with CAD?   

Forty-eight articles matched the desired criteria and were reviewed using evidence-based methods. All 
forty-eight articles determined that CRP was a superior marker in the detection of inflammation. Twenty-four 
articles correlated CRP with CAD along with other mediated factors of vessel disease, with most being level-one 
evidence [Figure.1]. 

 
3.  Discussion, Significance, and Conclusions  

Due to the relevance of CRP in acute coronary situations, it has been demonstrated on many occasions 
where CRP is elevated in other acute situations, such as hypercholesterolemia [2], muscle injury [3], infection [4], 
myocardial infarction (MI) [5], hypertension [6], and diabetes [7]. It is apparent that CRP plays a role in acute 
coronary syndrome, yet its specificity is not significant like troponin I, which is specific for MI.  Therefore, CRP is a 
superior marker of inflammation and plays an important role in the development of CAD [8].  However, its role in 
the development of CAD is currently still under investigation.   
 
[1] Tendera M. The epidemiology of heart failure. Journal of the Renin Angiotensin Aldosterone System. 2004 Sep; 5 Supplement 1:S2-6. 
[2]  Ridker P, Rifai N, Rose L. Comparison of c-reactive protein and low-density lipoprotein cholesterol levels in the prediction of first 

cardiovascular events. The New England Journal of Medicine. 2002 Nov; 347(20):1557-1565.  
[3] Lindahl B, Toss H, Siegbahn A. Markers of myocardial damage and inflammation in relation to long-term mortality in unstable coronary 

artery disease. The New England Journal of Medicine. 2000 Oct; 343(16):1139-1147. 
[4] Fine A. Revelance of c-reactive protein levels in peritoneal dialysis patients. Kidney International. 2002; 61:615-620. 
[5] Ridker P, Rifai N, Rose L. Comparison of c-reactive protein and low-density lipoprotein cholesterol levels in the prediction of first 

cardiovascular events. The New England Journal of Medicine. 2002 Nov; 347(20):1557-1565. 
[6] Choi H, Cho D, Shin H. Association of high-sensitivity c-reactive protein with coronary heart disease prediction, but not with carotid 

atherosclerosis, in patients with hypertension. Circulation Journal. 2004 Apr; 68:297-303. 
[7] Leu H, Lin C, Lin W. Risk stratification and prognostic implication of plasma biomarkers in nondiabetic patients with stable coronary artery 

disease: the role of high-sensitivity c-reactive protein. CHEST. 2004 Oct; 126:1032-1039. 
[8] Libby P. Inflammatory markers are useful risk assessment tools. The American Journal of Managed Care. 2003 Aug;6-7. 
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Problem Statement: 

The lead-time for the development of a model for performing a virtual reality system is usually high.  When an 
expensive VR system is purchased, the justification requires a high level of productivity increase.  Conventional 
modeling of VR systems with high lead-times reduces the productivity of VR systems.  Restricting the study to 
a single industry can help in developing methods for lead-time reduction.  As the first step in allowing more 
prevalent use of virtual reality systems, training in the use of virtual reality systems is a must.  Another area of 
concern is for aircraft manufacturers to analyze the ease of assembly and disassembly, which can reduce the 
turn around time in maintenance.  A third major area of concern is the training of maintenance crew to identify 
defects.  Most of the defects that occur are rare and hence difficult to train for when using real aircraft.  
However, with VR systems, it is possible to train maintenance crew in the identification of defects.  The 
training system can also be used for certification of maintenance personnel.  Additions of devices that enhance 
the VR experience are useful in increasing the level of training.  The use of VR systems that are limited to 
visual feedback may not provide an authentic system for training.  Hence, haptic devices that provide force 
feedback and auditory systems that will provide a more realistic environment can be used to enhance the system  

 
Statement of Work: 
 This proposal aims at developing a training and certification system for aircraft assembly, manufacture, and 
maintenance personnel.  The training system will focus on developing two types of virtual reality systems: 

• System for training aircraft manufacturers 
• System for training aircraft maintenance personnel 

The proposed research will be developed in the following phases: a) Development of Training System for 
use of VR, b) training system for aircraft manufacturers, c) training system for aircraft maintenance, d) certification 
system for aircraft maintenance. 
 
Project Objectives: 
 This project envisages the use of virtual reality systems in the training of manufacturing and maintenance 
personnel.  The following tasks as described below will be used to implement this project.   
 
Development of VR Models: 

The first task in this project is the development of VR models.  Components to be used in the development 
of VR models will be first identified with the help of participating industries.  There are 4 levels of models planned.  
Based on discussions with the aircraft manufacturers,  
 Level 0 - 3D VR Simulation of the work cell and tasks to be performed 
 Level 1 - VR model with humanoid inserted 
 Level 2 - Allow trainee to interact with the VR model thru Head mounted display and Cyber gloves 
 Level 3 - Enhance the experience with haptic devices and auditory feedback 
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Benefits from the proposed research 

• Reduced lead-time for the development of new VR models 
• Analysis of assembly and maintenance tasks 
• Training system for aircraft manufacturers 
• Training system for maintenance crew 
• Use of haptic and auditory devices to enhance the VR experience 

Development of Training System for use of VR: 
The training system to be developed will focus on the use of immersive virtual reality systems in 

combination with haptic (force feedback) devices.  Manufacturing and maintenance personnel identified by 
participating industries will be trained on the VR system. Once the users are trained in the use of the system, the 
second phase of training will focus on the application of the system to the training of assembly, disassembly, and 
maintenance procedures. 

 
Implementation of VR systems: 
 Among the four models specified, we have already accomplished up to Level 2 for Cessna, Level 1 for 
Learjet and Level 0 for Raytheon. The software used for accomplishing these tasks were Delmia V5R15, Pro-e 
Mockup, 3ds Max. These models have been implemented in the companies and it is found that it is an effective tool 
in a training system. 
                                                       

 
LEVEL 0-3D VR Simulation of the work 
cell and tasks to be performed 
 

LLevel 1 - VR model with humanoid 
inserted 

 
 
 
 
 
 
 
 

 
Level 2 - VR model thru Head mounted display and 
Cyber gloves 
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1.  Introduction 

Aircraft wake consists of rotating air masses called 
vortices.  Smaller aircraft flying into these wakes are at 
the risk of sudden changes in bank angle and altitude.  
These changes are most dangerous when flying low and 
slow, during takeoffs and landings.  It is important to 
allow specified distances between aircraft for the wake 
to have time to dissipate.  Away from the ground, the 
vortex motion and the required separation distance for 
adequate safety are well defined.  However, the vortex 
motion at very low altitudes becomes unpredictable due 
to its interactions with the ground.  A better 
understanding of the motion near the ground is needed 
in order to reduce the hazard posed by the vortices.   

2.  Experimental Method 
Test Facility:  The test facility was described in full in 
Ref. 1. Briefly, tests were conducted in a water tunnel.  
This was a horizontal, closed-loop tunnel containing 
about 3500 gallons of water.  The clear test section, 
which was visible from five different directions, 
measured 6 ft. long, 3 ft. high, and 2 ft. wide.   
Vortex Generators and Ground Plane:  The vortices 
were generated using flat aluminum blades.  These 
blades, mounted on a reflection plane, were positioned 
horizontally in the flow.   The reflection plane was 
mounted 4 inches from, and parallel to, the tunnel 
sidewall.  A splitter plate modeled the ground plane.  
This plate was placed 6.5 inches from, and parallel to, 
the opposite tunnel sidewall.  The leading edge of the 
ground plane was 10 inches downstream of the trailing 
edge of the vortex generators.  This position matches to 
x/b0 = 3.7 in Fig. 2-3 and x/b0 = 4.3 in Fig. 4, where b0 
was the initial vortex span.  At the leading edge of the 
vortex generators, a vertical distance of 2.5 inches 
separated the vortices and the ground plane.  A 
schematic of the experimental setup, as viewed from 
the top of the test section, is shown in Fig. 1.  This 
setup is identical to that described in Ref. 2.   

 

Vortex Generators 
Vortex Filaments 

Ground Plane Tunnel Sidewall

Tunnel Sidewall

Reflection Plane 

Flow 

x 

z 

 
Figure 1: Schematic top view of the test setup 
 

Flow Visualization:  Details of this method were 
described in Ref. 1-4. Visualization was 
accomplished by injecting a diluted milk/alcohol 
mixture near the leading edge of each vortex 
generators where the filament separated from the 
blade.  A high-intensity light beam, positioned 
perpendicular to the test section, illuminated the 
filament cross sections at predetermined distances 
downstream of the vortex generators.  When 
viewed from downstream looking upstream 
towards the blades, each vortex core appeared as a 
bright point where the flow was intersected by the 
light sheet.  The motion of the core was recorded at 
30 frames per second for a set length of time using 
a digital camcorder.  The vortex position and time 
information were extracted from the video and 
were used to quantify the characteristics of the 
flow.   

3.  Discussion of Results 
Investigations were made of: 

• Two counter-rotating vortex filaments, to model 
the wing-tip vortices of an aircraft, as in Ref. 2, and 

• Two, co-rotating vortices, to model the wing- and 
flap-tip vortices of one side of an aircraft.   

In both cases, the behavior of the vortex pairs was 
recorded both in and out of ground effect.  Preliminary 
results are included in Fig. 2-4.  In these figures, the 
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trailing edges of the vortex generators were located at 
x/b0 = 0 and the location of the ground plane, when it 

was in the test section, was z/b0 = 0.   
 

First, counter-rotating vortices were formed and the 
side view of the wake is shown in Fig. 2.  The vortices 
sank at a constant rate outside of the ground effect.  
This was identical to the behavior described in Ref. 1.  
When the vortices entered ground effect, the wake sank 
to a minimum height above the ground and then 
rebounded.  Fig. 3 shows the top view of the same data.  
When the vortices were outside of ground effect, the 
span remained constant, which agreed with the results 
shown in Ref. 1.  The two cases which include the 
effects of the ground showed a constant vortex span up 
to the point where they reached a minimum height 
above the ground, and an increasing span after that 
point, during the rebound phase.  The experimental 
flow features shown compared favorably with results 
obtained with a numerical scheme.2, 5, 6   

The side view for the case of co-rotating vortices is 
shown in Fig. 4. The behavior of the vortices outside of 
ground effect agreed well with that shown in Ref. 4.  
The rate of spiraling was similar, regardless of the 
presence of the ground.  In addition, the vortex span 
remained nearly constant in both cases.  However, the 
vertical heights differed, showing that the co-rotating 
filaments were also rebounding in ground effect.   

4.  Conclusion 
These preliminary investigations have shown that the 
current experimental method is viable for studying the 
effects of the ground on vortex motion.  Flow features 
observed experimentally with counter-rotating vortices 
have been consistent with LIDAR data and numerical 
methods.  There is no data in the current literature on 
the behavior of co-rotating vortices in ground effect.  
Further investigations will lead to the better 
understanding of the time-dependent motion of vortex 
filaments in ground effect. 
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Figure 2:  Vertical position versus downstream 
distance, counter-rotating filaments* 

 

6.00

7.00

8.00

9.00

10.00

11.00

0.0 4.0 8.0 12.0 16.0

x/b 0

y/
b

0

 
Figure 3:  Lateral position versus downstream distance, 
counter-rotating filaments* 
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Figure 4:  Vertical position versus downstream 
distance, co-rotating filaments* 
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1. Introduction 
     Treating and preventing thrombotic conditions in 
pregnancy has become a debatable medical question.  
Venous thromboembolism (VTE) continues to be an 
important cause of maternal morbidity [1]. For many 
years unfractionated heparin (UFH) has been the drug 
of choice for treating these conditions. However, over 
the last few years low molecular weight heparins 
(LMWH) have been gaining favor due to several 
advantages over UFH.  Some of these advantages 
include once daily dosing, decreased risk of heparin-
induced thrombocytopenia and osteoporosis, and 
fewer allergic skin reactions [2].  It is difficult to find 
a large number of pregnant patients willing to 
participate in a randomized control study comparing 
UFH to LMWH.  For this reason it is important to 
summarize the results of all well conducted and 
reliable studies comparing LMWH with UFH to see 
if differences in pregnancy outcomes exist and to 
determine which anti-thrombotic therapy is the safest 
and most effective for both mother and fetus.   
 
2.  Experiment 
     A literature review of articles from the Medline 
database from 1983-current literature was completed.  
This search was conducted using the following mesh 
terms: heparin, clinical trials, pregnancy outcomes, 
venous thrombosis, low molecular weight heparin, 
and pregnancy.  The sources were evaluated to ensure 
they were from accredited journals containing peer-
reviewed articles.  All articles containing information 
regarding LMWH and pregnancy outcomes are 
included in this study.   
     A total of twenty-one articles were reviewed. 
Information from thirteen articles was used to 
determine whether differences in pregnancy  

outcomes exist between the two types of heparin.  
The information collected included the number of 
pregnancies involved, the type of heparin 
administered, the percentage of successful 
pregnancies, and adverse events for each type of 
heparin. 
 
3.  Results 
      The twenty-one articles reviewed included eight 
randomized clinical trials, three non-randomized 
clinical trials, three systematic reviews, four 
prospective cohort studies, one case study, and two 
literature reviews.  Of these twenty-one articles, the 
thirteen articles reviewed for the comparison of 
LMWH vs. UFH included four randomized clinical 
trials, one non-randomized clinical trial, three 
systematic reviews, four prospective cohort studies, 
and one case study.     
     These studies revealed that LMWH is as safe and 
effective in treating thrombotic conditions during 
pregnancy as UFH.   The following table summarizes 
the information obtained from the articles reviewed 
(see Table 1).   
 
Discussion    After reviewing the literature, it was 
found that LMWH has been used for the treatment of 
a variety of thrombotic conditions including women 
with recurrent pregnancy loss (RPL), anti-
phospholipid syndrome (APS), Factor V Leiden 
(FVL) mutation, deep vein thrombosis (DVT), and 
familial thrombophilias.  LMWH has been found to 
be safe and effective for all of these conditions, with 
the added benefits of fewer bleeding episodes and 
other adverse pregnancy outcomes.
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Table: 1 
Successful Pregnancies and Adverse Outcomes of LMWH vs. UFH 

Type of Heparin Administered Total # of Pregnancies Involved Successful Pregnancies* 
Adverse 
Outcomes** 

LMWH 3765 (97%) 3099 (82.3%) 666 (17.7 %) 
UFH 118 (3%) 66 (55.9%) 52 (44.1%) 

*A successful pregnancy was defined as a pregnancy that produced a healthy, full-term newborn with no adverse event associated 
with heparin therapy.   
** Adverse outcomes include pulmonary embolism, VTE, significant bleeding complications, antenatal bleeding, wound hematomas, 
skin reactions, osteoporitic fractures, thrombosis, miscarriage, preterm infants, and fetal malformations. [1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14]  

4. Conclusions 
 
     LMWH is as safe and effective for the 
treatment of thrombotic conditions as UFH 
with the added benefit of fewer side effects 
and should be considered as the drug of choice 
for treatment.  Many of the clinical studies 
already completed regarding LMWH conclude 
that further randomized clinical trials with 
larger sample sizes are needed before LMWH 
can be considered the drug of choice for 
treatment of thrombosis in pregnancy.   
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Introduction 
 
Since 2000, Consumer Run Organizations (CROs) in Kansas have provided quarterly reports as part of their support 
received from the Kansas Department of Social and Rehabilitation Services (SRS).  Quarterly reports have 
summarized activities and accomplishments to dates based on their initial grant agreement with SRS.  In 2005, 
Consumer Run Organization (CROs) in Kansas adopted an activity framework known as LETR (pronounced letter) 
to help in setting and reporting activity goals.  This framework highlights four activity areas: Leadership, Education, 
Training, and Research.  
The transition to the LETR model is an attempt to assist CROs to create more focused goals and objectives, and has 
started to become the framework used in reporting data and applying for grants.   
 
Through its partnership with SRS, the Self-Help Network: Center for Community Support and Research at Wichita 
State University collects and analyzes CRO quarterly reports.  Through this process, the Self-Help Network is able 
to provide feedback to individual CROs as requested, as well as provide a summary of all Kansas CROs to better 
understand their capacities, strengths, and areas needing additional attention. 
 
Methods 
 
Participants and Setting 
A total of 25 distinct CROs participated.  Because CROs are organizations that can open or close for a variety of 
reasons, only 12 CROs were initially included, and the last CRO was added in 2004.  As new CROs were opened, 
they were included.  There were 5 CROs included in 2001, 3 CROs were included 2002, 2 CROs were included in 
2003, and 3 CROs were included in 2004.  The criterion required for selection was a) the CRO must have been 
located in the state of Kansas and b) The CRO must have been receiving funding from Kansas Department of Social 
and Rehabilitation Services (KDSRS).  There was participant morbidity because of the closure of a number of 
CROs.  There was 1 CRO closed in 2001, 2 CROs closed in 2002, 2 CROs closed in 2004 and 2 CROs closed in 
2005.  
 
Design 
From the second quarter of fiscal year 2000 (October 1, 1999) through fiscal year 2002 (June 30, 2002), technical 
assistance was provided to CROs for a number of tasks, including goal setting.  Data was collected each quarter 
from quarterly reports sent to KDSRS.  In fiscal year 2003, technical assistance providers introduced a model for 
setting goals based on Leadership, Education, Training and Research (LETR).  This model was used to assist in goal 
creation and obtainment.   
 
Instrumentation 
The instrument consisted of a report that was sent to KDSRS as part of a quarterly update required by grantees.  The 
report included budget information, organizational information, and goal information.  The organizational 
information included questions regarding the number of members, the number of hours open, and other information 
regarding membership and CRO operation. The goals section contained the progress of goals that had been set at the 
beginning of the fiscal year.  The goals often consisted of a concrete task that was to be performed by the end of 
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each quarter.  However, there were also annual goals and goals that had a certain due date.  CROs often included 
other material such as newspaper clippings on media coverage, flyers, etc. as part of their quarterly reports.   
 
Procedure 
Each quarter the CROs quarterly reports were collected from KDSRS.  The goals and objectives section of the report 
were extracted and coded into one of 32 goal areas.  The categories were generated from the goals and objectives 
frequently listed in quarterly reports such as “provide peer support” and “hold celebration activities.”  Any goal or 
objective that did not fall into one of the 32 goal areas was placed into an “other specify” category.  The goals areas 
that concerned social support were extracted from the larger dataset.  The data was then analyzed across CROs for 
each year.  Means and were percentages were used as they were sufficient enough to demonstrate change across 
time.  
 
Findings 
 
CRO LETR Goal Setting.  The percent of goals aimed at training rose from 9% in 2000 to 31% in 2005.  The less 
than 1% decrease from 2004, suggests that CROs are beginning to focus on other areas, and thus the percentage of 
goals revolving around training is leveling off.  The 3% increase in educational goals suggests the direction of the 
shift in goal focus.  The slight decrease in research goals could merely indicate that CROs believe this area provides 
less direct benefit to members.  Alternatively, CROs could have difficulty with the abstract concept of research and 
are thus setting a smaller percent of research related goals, devoting more time to the goals which are more tangible.   
The data suggests that leadership has been on a steady decline since 2000.  When interpreting the findings for 
leadership it is important to realize that the data presented represents explicit reported leadership goals.  In other 
words, every goal, regardless of its focus, in order to be met, inherently has leadership related goals 
 
CRO LETR Goals Achieved.   The average percent of education goal met were at an all time high in 2005. The 
percent of goals met related to education increased from 71% in 2004 to 88% in 2005.  Data in 2005 also showed a 
10% gain over 2004 in the average percent of research goals met, for an all time high of 85% of research goals being 
reached.  The goals met for training were down by 7% in 2005(89%), from 2004(96%).  Goals in leadership in 2005 
were less than a percent lower than 2004.  As with the data for goal setting, the data for goals achieved represents 
explicit leadership goals.  It must be understood that for each goal met, regardless of its focus, a number of implicit 
leadership goals were also met. 
 
Conclusion 
 
Although the data used is not 100% representative of CRO activities, it gives an idea of how well CROs in Kansas 
are meeting goals overall.  The data suggest training as the major focus of CROs, even though it appears to be 
leveling off.  The introduction of LETR in 2002 demonstrates that after a period of adjustment, a larger number of 
goals overall are being met.   
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1. Introduction      
The word, "autism" is a common term used 

interchangeably in describing a spectrum of 
developmental disorders. Autism affects an estimated 
one per 500 individuals or 1.5 million Americans.[1] 
An eclectic method of treatment that combines 
behavioral modification (BM) and Educational 
Kinesiology (EK) approaches for addressing the delays 
and deficits common in autism have been suggested as 
an effective treatment method for autism. The four 
methods used in this project are based on the 
combination of BM and EK approaches in treating 
autistic children are:  
• Discrete Trial Training (DTT)[2] – BM; 
• Picture Exchange Communication  program 

(PECS)[3] – EK;  
• Brain Gym[4] - EK; 
• Balance Auditory, Vision and Exercises program 

(Bal-A-Vis-X)[5] – EK.  
The purpose of the project, conducted by the staff 

at Rainbows United, was to evaluate if the eclectic 
approach will improve an autistic child’s ability to 
mimic the physical therapist in performing gross motor 
skills. 
 

2. Experiment, Results, Discussion and Significance 
 

2.1. Methods 
2.1.1. Subject 
A sample-of-convenience method was used to 

select seven male children with a diagnosis of autism 
who were receiving physical therapy based on the 
behavior modification approaches.  

To be eligible to participate in this study, children 
had to meet the following criteria: between the ages of 
36 to 48 months; be diagnosed with autism by a 
developmental pediatrician.  

2.1.2 Therapeutic Treatments 

DTT consists of intensive, repetitive training or 
skill drills, by which correct responses are rewarded 
and incorrect responses result in aversion therapy.[2] 
PECS program was designed for early nonverbal 
symbolic communication training and includes 
strategies such as prompting/cuing and modeling.[3] 
Brain Gym is based on the hypothesis that learning 
disabilities  will be improved by performing simple 
physical movements (e.g., touching head and nose with 
hands).[4] Bal-A-Vis-X involves exercises using 
beanbag, racquetballs, and balance boards and is 
thought to improve brain/body integration.[5] Bal-A-
Vis-X uses multiple principles from Educational 
Kinesiology.[4] 
 

2.1.3. Procedures 
The general therapy procedure involved 150 

minutes per session, 1-8 times per month. The therapy 
session was divided into: 1) 60-minutes of combined 
DTT, PECS; Brain Gym; and Bal-A-Vis-X; and 2) 
eight, 10-minute sessions of the following occupational 
therapy, speech therapy, academic skills, work box, 
structure play, self care, artistic skills, and physical 
therapy. Evaluation of imitation skills was measured 
during physical therapy. The 60-minute session was 
group sessions (3-7) and the eight, 10-minute therapy 
sessions were 1:1. 
 

2.1.4. Data Collection 
 Although nine tasks were to be followed, only 
three tasks were consistently performed.  The three 
tasks consistently performed throughout the study were: 
imitate gross motor action; play catch and toss a ball; 
and imitate 2 step actions with objects. Therefore, this 
report will only address the progress of the children for 
these three tasks. 
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2.2. Results 
Imitate Gross Motor Action (Fig 1). Number of 

respondent days. For the first 6 months, an up-and-
down spike occurred ranging from 31% and 88%. 
From month 7 to 9 the range stabilizes (67% to 81%), 
ending in month 11 at 100%. Note: month 11 
consisted of only 3 children (participants 1-3) who 
began at 100%. Average completed attempts. A wide 
range of completed responses (29% to 100%) 
occurred. 

Fig.1. Imitate Gross Motor Action. 
 

Play Catch and Toss a Ball (Fig 2). Number of 
respondent days: From month 1-7, up-and-down 
spikes occurred from 63% (month 1) to 34% (month 
3) then up to 72% (month 5) then declining to 55% 
(month 7). In months 8 through 11 it remained above 
69% and finished at 83%. However, it should be 
noted that these months (8-11) represent a mean of 
only four participants and two of the four began at 
100%. Average completed attempts: From months 1 
to 4 there was an increase from 53% to 93% (month 
1-4) followed by a decline to 47% (month 6). The 
percent continued to cycle from a high of 73% 
(month 7) to a low of 44% (month 9). 

Fig.2. Play Catch and Toss a Ball. 

Imitate 2-Step Actions with Objects (Fig 3). Number 
of respondent days. Compared to tasks 1 and 2, task 
3 demonstrated less extreme oscillations in 
respondent days in that: 1) following month 1, 
percent of respondent days remained above 60%, and 
2) months 4, 5, 6, 8, and 11 averaged above 80%. 
Average completed attempts: Although at lower 
percentiles (ranging from a low of 44% to high of 
76%), the average completed attempts reflected that 
of the number of respondent days. 

Fig.3. Imitate 2-Step Actions with Objects. 
2.3 Discussion 

Discrete Trial Training requires a staggering 
investment of time, effort, and financial resources to 
produce positive results.[3] RUI was unable to invest 
the time, effort and financial resources. To date, 
reliability and validity has not been established for 
PECS, Brain Gym, and Bal-A-Vis-X.  
 

3. Conclusion 
The following methodological limitations 

prevented clear outcomes: inconsistency of tasks 
used, inconsistency in the frequency of monthly 
therapy, lack of medication and dietary information; 
no baseline or follow-up evaluations were performed; 
and no staff training on approaches was provided. 
These limitations prevented a conclusive statement as 
to whether or not the treatment approach was 
successful.  
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Introduction 
 

The number of Anterior Cruciate Ligament (ACL) injuries keeps rising year after year. The rise has a lot to 
do with the number of women and youth involved in sports.  With the rise in ACL injuries, so many people are 
trying to identify the options available for ACL reconstruction.  There are a few options available to these people, 
one being an allograft reconstruction, and the other an autograft reconstruction.  In an allograft reconstruction the 
surgeon uses a harvested cadaver tendon that has been frozen to maintain it freshness.  The other option for a 
reconstruction graft is the autograft.  In an autograft reconstruction the graft is taken from the patient themselves and 
used as the new ACL.  In this procedure, the tendon is harvested from the patient prior to the ACL reconstruction.  
As both surgeries have their pros and cons, this review will identify the most up-to-date advantages and 
disadvantages for both allograft and autograft procedures in ACL replacement. 

 
Experiments, Results, Discussion, and Significance 
 
 Since its initial description, the central third of the patella tendon with bone on either end of the graft 
(BPTB) has become the “gold standard” for primary ACL reconstruction.   Bone-to-bone heeling in the femoral and 
tibial tunnels is more predictable and reliable than the healing of soft tissue to bone with other graft sources.  In 
addition, soft tissue healing to bone with fibrous tissue or scar may take up to 12 weeks, whereas bone to bone 
healing should be accomplished in 6-8 weeks.1  Since the patella tendon is considered the gold standard for ACL 
reconstruction we will focus our attention on this graft site.   Once the right graft site has been chosen, then the 
decision needs to be made to use an autograft or an allograft.  There are advantages and disadvantages to either 
choice.  The questions that need to be asked are:   

• What are the pros and cons involved with an allograft?   
• What are the pros and cons involved with an autograft? 
• Do both grafts hold up equally over time?      

Allograft: 
     When an allograft is chosen the patient avoids having a graft taken from somewhere else on their body, but there 
are other concerns involved.  The specific concerns related to allograft are tissue availability, sterilization, graft cost, 
delayed graft incorporation, disease transmission, and long term graft strength.2  Tissue availability and graft cost 
should be concerns but are not high on the list.    
 Disease transmission is definitely a concern with allograft tissue.  The two diseases most feared with 
allograft tissue are human immunodeficiency virus (HIV), and hepatitis, though the risk of obtaining these is small, 
it still exists.1  A detailed medical, social, and sexual history questionnaire is completed by tissue bank personnel for 
any potential cadaveric donor.  A physical examination then is done.  Unfortunately, there still is a window of 
vulnerability between infection and the production of detectable antibodies by the donor.   Techniques of secondary 
sterilization have not solved the problem. 
 The concern over long term graft strength has been around for a long time; however research has not 
proven either way whether an allograft will loose strength over time.  In part, some of the blame for tissue strength 
has to do with the sterilization process.  Both gamma radiation and ethyl oxide have been the cause of graft failure.  
Ethyl oxide is effective for nonbiologic substances but can cause graft failure when used to sterilize allografts.1  
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Consequently this form of sterilization is no longer used.  Gamma radiation is now used, and is safer and more 
effective.  The only concern with gamma is that the Mrad level.  Irradiation with doses >3 Mrads has been shown to 
affect the material properties of the graft.3   The other reason for graft ruptures in allograft transplants is delayed 
graft incorporation.  Delayed graft incorporation occurs because the body fails to accept the foreign tissue that it is 
presented.  Because of this the graft will not take and once the patient returns to activity the graft will give way.  In a 
few studies there have been reports of traumatic graft ruptures in late follow up.4   Due to these ruptures, late 
allograft failure has been a concern for many surgeons considering their use in ACL reconstruction.4   
 The advantages for allograft are pretty simple.   Using an allograft tendon will allow the patient to avoid 
donor site morbidity, reduces surgical time, smaller incisions, availability of larger grafts and no weakening of the 
extensor or flexor apparatuses.5  The most common candidates for allograft tendons are those over 45 years of age, 
those requiring revision, and skeletally immature athletes.2  Allograft reconstruction also provides a safer alternative 
to those patients who are at higher risk of complications under anesthesia.  Considering that the surgeon would not 
have to take time to harvest and prepare the autograft, he would be able to complete the reconstruction faster thus 
avoid having the patient under for longer periods of time. 
    Taking all the data into consideration and looking at the advantages and disadvantages of allograft, theoretically 
the BPTB allograft provides an excellent alternative to the BPTB autograft. 
Autograft: 
 The standard with which all other grafts used in ACL reconstructions are compared is autograft BPTB.  Its 
major disadvantages are donor site morbidity, patellar fractures, patella tendonitis, scar formation, alteration of 
quadriceps function, and numbness caused by the division of the infrapatellar branch of the saphenous nerve.1  The 
reason for these possible problems is the fact that autograft allows the patient to use their own tendons.  Since the 
gold standard is the BPTB an incision has to be made over the top of the central third of the patella tendon and a 
graft with a bone plug on either end has to be taken.  The bone plugs come from the patella and the tibia.  
Considering a portion of the patella with bone on either end is surgically removed, there will be risks for patella 
fractures, patella tendonitis, a patch of numbness lateral to the incision from cutting the saphenous nerve, and a 
tender residual scar.  Fortunately, these conditions usually improve, if not resolve completely, over time, and rarely 
cause functional impairment.  Patients who choose autograft tendons also need to be aware of the increased surgery 
time and the number of scars on the knee.   

The advantages of autograft ACL reconstruction is no risk of disease transmission, the human body tends to 
accept its own tendons better than tendons from a donor, and that autograft BPTB is the “gold standard” for ACL 
reconstruction. The fact that there is no risk of disease transmission is a very big positive for autograft.  The patient 
has the understanding that they do not have to worry about the risk of HIV and Hepatitis disease transmission.   

 
Conclusion  
 
 In conclusion, we found that there are pros and cons of both allograft and autograft.  We hope that the 
information that was presented will give patients the information they are looking for when choosing a graft for 
ACL reconstruction.  Ultimately the graft choice is up to the patient.  Once that patient has decided on the graft that 
they want, they need to present that choice to their surgeon. 
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of arthroscopic & related surgery : official publication of the Arthroscopy Association of North America and the International 
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1. Introduction 
 

School psychologists have historically provided an array of integral services to children and schools, and the 
role of school psychological services continues to expand.  In spite of continued growth in the number of school 
psychology practitioners, the shortage of school psychologists which has existed for most of the past century will 
likely continue (Fagan, 2002).  In order to staff the school psychology profession, it is crucial to address not only the 
recruitment of new school psychologists but also the retention of those working in the field.  Extensive research has 
identified the relationship of job satisfaction to work-related behaviors such as retention, attitudes towards work, and 
commitment to the organization.   

Frederick Herzberg's (1968) Motivation-Hygiene Theory directly addresses satisfaction and dissatisfaction on 
the job.  Herzberg describes two types of needs of humans as (a) extrinsic, relating to animal nature and the built-in 
drives; and (b) intrinsic, relating to unique human characteristics such as achievement and psychological growth.  
Herzberg suggests that job dissatisfaction is caused by deficits in the extrinsic "hygiene" dimensions of a job, such 
as salary, job security, and working conditions.  These dimensions, although they can cause job dissatisfaction if 
deficient, do not result in job satisfaction if present.  Rather, it is the "motivation" dimensions intrinsic to a job such 
as achievement, responsibility, advancement, and the work itself that have the power to increase job satisfaction.  
 
2. Experiment, Results, Discussion, and Significance 
 
A random sample of 300 Kansas licensed school psychologists was chosen from a list of 476 obtained from the 
Kansas State Department of Education and were invited to participate in the study.  A two-page questionnaire was 
mailed to potential participants.  Demographic information, such as age, gender, ethnicity, highest degree obtained, 
primary role, number of years of experience, and the type of community in which the participant was currently 
working was elicited.  A cover letter and a postage-paid return envelope were included.  A follow-up letter was 
mailed to potential participants who had not returned the questionnaire after 4 weeks.   

Relative to Herzberg’s (1968) theory on job satisfaction, the questionnaire elicited information about both 
hygiene and motivation dimensions of work.  Hygiene-related information included the number of other school 
psychologists employed in the district; the number of buildings served; the number of students served; and the 
background and training of the immediate supervisor.  Respondents were also asked to rate the adequacy of other 
hygiene-related work dimensions including competence of supervisor; contact with colleagues; clerical assistance; 
availability of test materials; technology; and salary and benefits.  Motivation-related information was elicited which 
included the percent of work time spent at the preschool, elementary, middle school, and high school levels; and the 
actual percentage of time spent on professional activities of assessment, consultation, intervention, counseling, 
training and staff development, research, administrative duties, and clerical duties.  The desired amount of time 
spent on these activities was also requested in order to determine the discrepancy between actual and desired time 
spent at each activity.  Other motivation-related dimensions assessed included the adequacy of opportunity for 
advancement and the degree of control over the types of professional activities performed, how the activities are 
performed, and the policies which govern how duties are performed.  Finally, participants were asked to rate their 
degree of satisfaction with their current position and with being a school psychologist.   

Of the 300 packets mailed, a total of 180 were returned for a return rate of 60%.  This represented 
approximately 36% of the school psychologists in Kansas.  The sample was similar in proportion to school 
psychologists nationally in terms of gender and ethnicity.  Nearly half of the respondents (43.3%) reported that they 
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serve rural communities, with suburban (29.2%) and urban (26.3%) work settings also well represented in the 
sample.  Only those school psychologists who indicated that they work primarily as practitioners in school settings 
(not post-secondary) were included in the final sample.   

Respondents rated their satisfaction with their current position and with being a school psychologist using 5-
point Likert scales.  Respondents generally reported being satisfied with their current positions (M = 3.83, SD = .99) 
and with being a school psychologist (M = 4.02, SD = .91).  Approximately three-fourths of respondents reported 
being satisfied or very satisfied with their current job (71.4%) and with being a school psychologist (77.2%).  
Responses to both questions are significantly correlated, r = .72, p < .01, and were combined additively for the 
purpose of regression analysis into an overall job satisfaction variable.   

Regression analyses were used to identify significant predictors of overall job satisfaction.  In separate stepwise 
regression equations, Hygiene variables, Motivation variables, and demographic variables were presented as 
independent (potential predictor) variables with overall job satisfaction as the dependent measure.  No demographic 
variables were found to be significant predictors of job satisfaction.  Those variables which were significant 
predictors in the Hygiene and Motivation groups were used in a stepwise regression analysis to identify the best 
predictors of overall job satisfaction.  

The overall regression equation accounted for 39.9% of variance in job satisfaction, F(1,158) = 18.61, p < .001.  
Significant regression coefficients (p < .05) were found for the Motivation variables of opportunity for advancement 
and degree of control over how duties are performed (positive correlations).  Significant regression coefficients (p < 
.05) were also found for the Hygiene variables of competence of supervisor, availability of test materials, and salary 
and benefits (positive correlations), and for number of students served (negative correlation).   

The Motivation variable of opportunity for advancement was the best single predictor of overall job satisfaction, 
accounting for 17.9% of the variance at Step 1.  Degree of control over how duties are performed, also a Motivation 
variable, entered the equation at Step 2 and accounted for a significant increment (12.7%) of variance.  The 
remainder which entered were Hygiene variables:  Competence of supervisor entered at Step 3 accounting for a 
3.6% increment in variance; availability of test materials entered at Step 4 accounting for a 2.4% increment in 
variance; salary and benefits entered at Step 5 accounting for a 1.9% increment in variance; and number of students 
served (negative correlation) entered at Step 6 accounting for a 1.4% increment in variance.   

 
3. Conclusions 
 

The results of this study demonstrate that, as suggested by Herzberg’s (1968) Hygiene and Motivation theory, 
Motivation dimensions of the job which are intrinsic to the work itself contribute most to job satisfaction, although 
certain Hygiene dimensions related to working conditions must also be present.  Specifically, opportunities for 
advancement and the degree of control over how one performs his or her professional duties were the strongest 
predictors of job satisfaction for school psychologists in this study.  Variables related to working conditions which 
contributed to overall job satisfaction include the perceived competence of one’s supervisor, the availability of test 
materials, perceived adequacy of salary and benefits, and fewer numbers of students served.   

The results of this study have important implications for school psychology, especially in a predominantly rural 
state with a shortage of practitioners.  Although, according to Herzberg’s (1968) theory, compensation alone would 
not be sufficient to increase job satisfaction, it does need to be at an adequate level for satisfaction to occur.  
Autonomy, the opportunity to play a meaningful role in decision-making, quality supervision which is sensitive to 
the needs of school psychologists, and advocacy to improve opportunities for professional recognition and 
advancement are needed.  Managing the shortage of school psychologists requires creative solutions and attention 
not only to the needs of the children who are served but also to the needs of the professionals who serve them.  A 
system of not only recruitment but retention of school psychologists which allows for sufficient compensation, a 
manageable workload with the best possible use of valuable human resources, and a plan for professional 
recognition and growth are of utmost importance to staff the school psychology workforce in the 21st century.     
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1.  Introduction 
 

Personality Disorders have been deemed untreatable by many, including some health care providers.  The 
definition of a personality disorder according to the DSM-IV manual is “an enduring pattern of inner experience and 
behavior that deviates markedly from the expectations of the individual’s culture.”  Patients with personality 
disorders use health care resources regularly, so their long standing dysfunctional behavior and personal distress are 
well documented.  These patients suffer repeating patterns of dysfunctional cognitive abilities, affectivity, 
interpersonal relations and impulse control.   

 
Health care professionals are becoming aware that these conditions are extraordinarily costly in terms of 

utilization of medical services, violence, suicide and psychiatric hospitalization.  Establishing successful 
relationships with patients who are suffering from personality disorders can be quite challenging for health care 
providers, yet these patients are common in medical practice.  It is estimated that 15% to 25% of outpatients suffer 
with some form of personality disorder  However, there is little evidence of effective treatments for these patients. 
 

There are a variety of treatments, both drug therapies and behavioral therapies, that providers have 
recommended in patients with personality disorders.  Given current advances in pharmacotherapy and 
psychotherapy alike, there is reason to examine more closely the details and efficacy of these treatments for 
personality disorders.  A large majority of these patients in outpatient practices go without treatment because there 
are no recommendations or guidelines for the treatment of personality disorder.  This study is going to examine the 
efficacy of psychotherapy in the treatment of patients with personality disorder and compare it to the untreated 
personality disorder patient.  The study will attempt to determine if there are differences in normal functioning 
between the treated and untreated patient populations.  Since there are only a few randomized controlled treatment 
studies, we have included comparison and observational studies as well. 
 
2.  Methodology 
 

A review of the literature was conducted utilizing Medline, FirstSearch, PubMed and PsychINFO databases.  
The search was conducted using the keywords personality disorders, treatment, psychotherapy and prognosis.  The 
sources found were researched to ensure that they were from accredited journals, which contain peer-reviewed 
articles.  We included studies that 1) used a systematic method to make personality disorder diagnosis, 2) used valid 
outcome assessments, and 3) reported data that determined recovery from personality disorder.  Thirteen studies met 
these criteria.   

 
3.  Results 

 
Three studies focused on borderline personality disorder, one mainly on borderline personality disorder and 

schizotypal personality disorder, one on avoidant personality disorder, one on antisocial personality disorder, and 
seven on non-specific or mixed types of personality disorders from all three clusters of DSM classifications.  Eleven 
of the studies involved outpatients, and two involved hospitalized patients.  Largely the subjects were self-referred, 
and there was no reporting on any possible selection bias.
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Regarding therapy, there were five studies that used dynamic psychotherapy, three studies that used cognitive 
behavior therapy, and three studies that compared these two types of therapy.  One study observed supportive 
psychotherapy, and one study observed interpersonal group therapy. 

 
The controlled randomized studies (Evidence Level I) showed that psychotherapy leads to significant 

improvement in patients with DSM-III cluster C personality disorders, as well as some patients with cluster B 
disorders, and improvement was maintained for at least 1.5 years.  Also, subjects displayed significantly greater 
improvement on a variety of dimensions than did untreated control subjects, specifically, less interference due to 
social anxiety at work and in social situations and greater satisfaction with social activities than did untreated 
subjects.  Their self-monitoring data indicated that they were more comfortable during their daily social encounter 
than were control subjects.  Although treatment was beneficial, individuals did not achieve normative levels of 
functioning.  These psychotherapy subjects rated themselves significantly better on anger scores and overall social 
adjustment than subjects that did not receive therapy.  Overall, psychotherapy is a promising treatment for a broad 
array of behavioral and emotional dysfunctions in patients with personality disorder. 

 
The randomized comparison study (Evidence Level II-2) showed behavioral approaches of psychotherapy are 

more effective than insight oriented methods in patients with personality disorders. 
 
The observational studies (Evidence Level III) report that 30% of 30 treated patients no longer met criteria for 

personality disorder after 12 months of psychotherapy.  Other significant changes were also found in the treatment 
group:  Prior to therapy, patients were absent from work an average of 4.7 months per year; following the therapy, 
the average had declined to 1.37 months per year.  Self-harm episodes decreased to one-fourth the level of the pre-
treatment rates, and outpatient visits dropped to one-seventh of the pre-treatment rates after psychotherapy.  Average 
time spent as an inpatient decreased by half, and the number of hospital admissions decreased by 59% after therapy.  
It also showed that marked and statistically significant improvement in behavioral measures over the 12 months 
following therapy.  There were major reductions in the number of personality disorder criteria met when pre- and 
post-therapy numbers were compared (14.2:10.7).  Patients with personality disorders showed more improvement on 
symptom measures, although they still scored worse than patients without personality disorders on questionnaire 
measures.  It was shown that personality disorders respond better to more structured psychotherapy, such as 
cognitive and behavioral treatments.  Significant and lasting improvement was shown in interpersonal problems in 
personality disorder subjects treated with psychotherapy especially cluster C personality disorders who obtained 
substantial and significant symptom reduction and significant increase in global functioning.  Borderline and 
schizotypal patients, however, obtained only fair symptom reduction.  This group of studies did show statistically 
significant and marked changes in the capacity to establish and tolerate intimate relationships, as well as a general 
increase in socioeconomic status and less use of ordinary health and social services.  76% of the observational 
sample had reached a level of psychosocial functioning that can be defined as independent.  One of the comparison 
studies concluded that psychotherapy is an effective treatment for personality disorders and may be associated with 
up to a sevenfold faster rate of recovery in comparison with the natural history of disorders.   

 
4.  Conclusions 
 

Analysis of the literature revealed significant improvement in patients with personality disorders following 
psychotherapy.  Based on the review of the literature and the Level I evidence, a Grade A recommendation can be 
made regarding psychotherapy for patients with personality disorders.  The Level II and Level III evidence also 
supports this recommendation.  With further research on psychotherapy and personality disorders, the long-term 
outcomes on efficacy can be documented and published to encourage medical professionals to recommend 
psychotherapy to appropriate patients.   
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1. Introduction  
 Improving reading comprehension and writing skills with second grade students, ages seven to 
nine, is important to the students’ future success. State-wide testing at younger grades to comply with federal laws 
makes teaching students to comprehend more complex text, specifically expository (non-fiction), a high priority for 
elementary teachers. Teaching students to ask questions before, during, and after reading has been successful in 
previous studies to increase reading comprehension, not focusing on expository text. More studies confirm 
integration of reading and writing instruction as beneficial for reading and writing development. The reading 
program used in the school where I teach does not focus on developing writing skills in conjunction with reading 
skills. We teach writing separately.  This project focused on answering two questions:  1) Does development of self-
questioning strategies before, during and after reading significantly affect comprehension of expository text with 
second grade students, and 2) Will using the same questioning skills and information gained from reading 
significantly affect development of the traits organization and ideas and content in student expository writing? 
 
2. Experiment, Results, Discussion and Significance 

Research to this date has not sufficiently explored the relationship between high level, self-questioning, and 
literacy development of primary students.  The present study examines the writing and comprehension skills of 
second grade students using a Question Answer Relationship strategy for pre-reading, during reading, and post-
reading, as well as writing, and compares their progress to other second grade students not using the same strategy.   

 

Sample  
 There are nineteen students varying in age from seven years to nine years of age.  Eleven speak English as 
a second or third language.  The ethnic breakdown is as follows:  two Hispanic males, five Hispanic females, one 
Vietnamese male, one Vietnamese female, one Cambodian male, one Laotian male, one African-American male, 
one African-American female, one biracial male, three Caucasian males and two Caucasian females.  Seventeen of 
the nineteen students receive free or reduced lunch.  All students are in a regular second grade classroom in a 
Midwestern, urban elementary school of approximately 850 students. FF students receive speech services.  No 
students currently receive special education services beyond speech. 

 

Procedure 
 All students, experimental group and control sample, completed a pretest and a post-test using a topic-main 
idea-detail triangle and expository article scored using the rubric designed for the task.  After reading, students wrote 
a paragraph about the article they read.  Student writing was scored using the 6 Trait Writing analytical model.  
 The experimental instruction took place during three phases, each using a different genre of expository 
literature. During phase one and two students worked in cooperative groups and with partners on their research  
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topics. During phase three students completed work independently.  Each phase of the experiment followed the 
same format. 

 The questioning stem organizer was introduced or reviewed and the development and recording of 
questions on the questioning graphic organizer were modeled before reading.  The teacher modeled during reading 
strategies, including thinking aloud, marking passages that might help answer the questions, recording answers to 
questions, and formulating additional questions occurred during the read aloud.  After reading, questions were 
answered from information in text and recorded on the organizer.   Questions not answered were noted and 
additional questions recorded, noting their level.  Additional sources that may help respond to unanswered questions 
were discussed and explored.  Modeling occurred twice during the first phase and once for phases two and three 
before the students began the process.  Each modeled lesson took approximately two, forty-minute sessions. 
 Students chose a topic to research, developed their questions, and recorded on the questioning graphic 
organizer.  Student partnerships were given books about their topic on reading level.  Some students chose to use 
internet sites in addition to the available reading material.   
 Each student wrote an informational report (3-5 paragraphs) about his research topic. Partners served as 
peer editors during the writing process. Student papers were rated using the 6 Trait Writing analytical model 
focusing on ideas and content and organization.   
 The students also worked toward developing questions orally during the writing process. During each phase 
of the modeled process oral questioning was recorded and scored for each student. 
 
Results 

The data were analyzed using a univariate analysis of covariance (ANCOVA) comparing the scores of 
students receiving instruction in questioning skills and the students in the stratified sampling group receiving regular 
classroom instruction.  Expository reading comprehension, ideas and content in writing and organization in writing 
were evaluated. 

The area showing the greatest significance of growth between groups of students was in the area of reading 
comprehension (P=0.034) validating the use of questioning skills as a pre-reading, during reading and post reading 
strategy. Significant growth was also shown in the area of ideas and content in writing (P=0.039) leading to the 
conclusion that this questioning process is an effective prewriting strategy for expository writing.  Significant 
growth was not shown in organization in writing (P=0.066) indicating this strategy was no more effective 
developing writing organization than the strategies currently in use in other second grade classrooms. 
 
3. Conclusions 
 The results indicate using questioning skills as a pre, during, and post reading strategy is effective to 
increase comprehension of expository text. Repeated modeling and practice with this self-questioning strategy was 
successful with the students, especially those who are struggling with second language acquisition. Modeling, 
working cooperatively to learn the strategy, and then using the strategy independently gave students a lot of 
confidence in their own abilities to get information from text. Students were able to express genuine interest in their 
topics through their writing. To improve organization while using the questioning strategy, I would suggest adding 
an explicitly taught organizational technique. 
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1. Introduction 
 Phenylketonuria (PKU) is an inborn error in the 
metabolism of the amino acid phenylalanine (Phe) due 
to the deficiency of an enzyme phenylalanine 
hydroxylase (PAH). Current therapy consists of a Phe – 
restricted diet for life to ensure the healthiest 
development. It is particularly important for PKU 
women in the reproductive age group to comply with 
the diet, since elevated maternal blood Phe levels 
during pregnancy are teratogenic to the fetus. 
 Because the placenta favors influx of Phe into the fetal 
compartment, the fetus is exposed to high Phe 
concentrations approximately twice that in maternal 
blood, resulting in intrauterine growth retardation, 
microcephaly, psychomotor retardation and congenital 
heart defects. This is referred to as Maternal PKU 
Syndrome (MPKU) and was first reported by Dent in 
1957 [1] and Mabry, et al,. in 1963 [2]. In MPKU the 
damage caused to the fetus by the PKU mother’s high 
blood Phe levels is irreversible.  
 The Maternal PKU Collaborative study, sponsored by 
the National Institute of Child Health and Human 
Development, started in United States in 1984, 
observed that the  reproductive outcomes improved  
when strict control to maintain maternal blood Phe level 
at 2 -6 mg/dl was instituted before or at the time of 
conception and maintained throughout pregnancy. This 
can be achieved if the PKU women adhere to a strict 
low Phe diet at least from the time of conception, but 
since such diets are not highly palatable, strict 
adherence to the diet is not typically achieved and the 
desired range of blood Phe levels is not maintained. 
Therefore, in order to achieve good patient compliance, 
alternative treatment methods for PKU are being 
investigated. 
 Studies conducted earlier have shown that large 
neutral amino acids (LNAA) share a common 
transporter in the brain and that increasing other 

LNAAs competitively lower Phe transport into the 
brain. These LNAA transporters are present in the 
placental barrier as well as in the intestines [3]. The 
aim of the present study is to investigate whether 
LNAA supplementation of the diet will reduce 
maternal and fetal blood Phe levels through 
competitive inhibition with Phe at the transporter.   
             

2. Materials and Methods 
The PKU mouse model BTBR-Pahenu2 was used. All 
animal-based experiments described in this paper 
were approved by the Institutional Animal Care and 
Use Committee. These mice simulate classical human 
PKU, including the maternal effect in which progeny 
gestated in mutant females are damaged during 
prenatal development. These animals have a normal 
menstrual cycle of 4 days and gestational period of 
19½ days.   
The basal diet was standard mouse diet, 5001. These 
are in the pellet form and are ground to a powder. 
The LNAA was obtained from Dr. Reuben Matalon’s 
Lab, UTMB, Galveston. The composition of the 
LNAA mix is shown in Table 1. 
 

Table 1: Composition of the LNAA powder 
Amino Acid Amount (mg) 
L -Tyrosine 162.4 
L - Tryptophan 42.46 
L - Methionine 26.64 
L - Isoleucine 24.19 
L - Leucine 108.25 
L - Threonine 26.64 
L - Histidine 25.01 
L - Lysine 25.01 
L - Arginine 25.01 
L - Valine 29.19 
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The homozygous mutant females were paired with 
heterozygous mutant males.  On the day of mating 
females were randomly assigned to control or test 
groups and blood was collected from the tail (1st bleed) 
of the female under aseptic conditions.  The control 
animals were started on powdered 5001 diet, about 6 g / 
mouse / day whereas the animals in the test group were 
started on the LNAA supplemented diet, i.e., 1g LNAA 
+ 5 g powdered 5001 diet / mouse / day. A second 
blood sample was collected on the 10th day of gestation 
and a third when necropsy that was performed on the 
pregnant female a day prior to the natural termination 
of pregnancy (i.e., day 18½). 
 On the 18½ day of gestation, the female was 
euthanized by CO2 asphyxiation. Fetuses were removed 
quickly and blood collected from the common carotid 
artery using heparinized hematocrit tubes. After 
removing all the fetuses the maternal blood was 
collected from the descending aorta.  
   The blood collected during the three bleeds was 
absorbed onto S&S 903 filter paper and stored in the 
refrigerator at 4oC before Phe analysis. The quantitative 
determination of Phe in the dried blood filter paper was 
done by using a modified fluorometric procedure 
described by McCaman and Robins in 1962 [4]. 
Statistical analysis of the maternal blood Phe levels 
done by using ANCOVA, to control for initial 
variability in the pretest scores thereby eliminating 
selection bias. Fetal blood Phe levels were analyzed 
using ANOVA. 
 

3. Results 
Statistical analysis of the maternal blood Phe levels   
done using ANCOVA showed that there is a significant 
(p< 0.05) decrease with 16.7% LNAA and 33.4% 
LNAA supplementation (Table 2). This decrease was 
seen at the time of 3rd bleed. Fetal blood Phe levels 
showed a significant decrease (p<0.05) at all levels of 
supplementation (statistical method used, ANOVA). 
 

Table 2: Maternal Blood Phe  
Dependent 
Variabled 

Control 16.7% 20% 33.4% 

Phe T2b 32.6a 26.9a 29.4a 29a 
Phe T3c 29.4a 19.2a 23.2a 14.1a 
a. Covariates appearing in the model were evaluated at 
the following values: Phe level of mother = 35.83mg/dl 
b and c : Phe level at second and third bleed 
respectively. 
d = measure of dependent variable = mg/dl 
 

Table 3: Fetal blood Phe 
Group Control 16.7% 20% 33.4%

Blood Phe
(mg/dl) 

49 34.3 40.4 25.3 

The results suggest that LNAA (16.7% and 33.4% 
levels) competes with Phe transport across the 

intestinal and perhaps more effectively across the 
placental barrier. Therefore, not only is the maternal 
blood Phe lowered but the fetus also has even lower 
levels of Phe in the blood. 
Adverse effects 
Anencephalic fetuses, one in each of two litters, were 
observed at the 33.4% LNAA dosage. These could be 
due to LNAA, maternal factor or a combination of 
both factors. Such a birth defect is extremely rare in 
this mPKU mouse model. Since it was not observed 
in the control group, the possible role of LNAA for 
this adverse effect is very likely. We also saw more 
of embryonic and fetal death in the experimental 
group than in the control group, which may mean 
that, in the experimental group, the fetuses were 
affected not only by the maternal blood Phe levels 
but also by the presence of large amounts of LNAA 
which then crosses the placental barrier to supply the 
fetus. A similar trend was seen in studies conducted 
on pregnant women in New York. When their diet 
was supplemented with high protein content during 
pregnancy, a high incidence of low birth weight 
offspring and / or birth defects were observed in 
neonates born to these patients [5]. 
 

4. Conclusion 
Based on the above observations we can conclude 
that though LNAA seemed to decrease the blood Phe 
levels it was not without adverse effects. Moreover, 
the adverse effects outweigh the therapeutic effects 
especially at the highest supplementation rate 
employed. The more important aspect of this therapy 
will be the effect of this LNAA supplementation on  
brain Phe levels and on the incidence of congenital 
heart defects. Another interesting study would be the 
effect of LNNA supplementation which has been 
modified in such a way that there is an increase in the 
dietary LNAA without increasing the total dietary 
amino acid level. 
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1. Introduction: 
 
  The administration of routine vaccination against common preventable infectious diseases such as measles, 
chickenpox and tetanus has become an accepted component of preventive healthcare in the traditional U.S. health 
care system.  Vaccination rates among the general U.S. population have generally been increasing over recent years.  
However, recent outbreaks of vaccine preventable illnesses such as pertussis have once again forced the public 
health community to examine the prevalence of vaccination among children.  The majority of allopathic physicians 
and healthcare providers strongly believe in the safety and efficacy of routine vaccinations [1].   A significant body 
of well-conducted research has demonstrated the general safety and efficacy of these vaccines.  The issue of vaccine 
safety however, is still debated by patient safety advocates and by some practitioners of alternative healthcare.  
While traditional medical doctors (M.D.) have been very supportive of immunization practice, it is unknown 
whether chiropractic physicians are equally enthusiastic.  Utilization of chiropractic physicians for routine health 
care has become much more prevalent in recent years and the number of practicing chiropractors is expected to 
reach 100,000 in the United States by 2010 [2].  Historically, educational practice in the chiropractic profession has 
not been generally supportive of the concept of vaccination.  A limited study published in 2000 revealed that only 
30% of the small sample of chiropractors surveyed actively recommended vaccinations [3].   A national survey of 
chiropractors published in 1994 found that one-third agree that there is no scientific proof that immunization 
prevents disease, that vaccinations cause more disease than they prevent, and that contracting an infectious disease is 
safer than immunization [4].  Further investigation of the literature however, reveals that little research has been 
done to determine current attitudes and beliefs of non-traditional healthcare providers such as chiropractors toward 
immunization.  In order to more fully investigate potential barriers to routine vaccination, a pilot study of Kansas 
chiropractors and their beliefs and attitudes concerning immunization was performed. 
 
2. Experiment, Results, Discussion, and Significance: 
 
 Methodology: This cross-sectional, pilot study was developed and administered through the Department of 
Physician Assistant from May through July 2005.  A listing of chiropractors was obtained from the chiropractic 
licensing body in Kansas.  A random sample of 500 chiropractors was selected from the 1,049 chiropractors in 
Kansas for inclusion in this study.  A survey tool was developed to collect routine demographic information as well 
as information about personal/family immunization status and attitudes about safety and effectiveness of routine 
vaccination.  Participants were also asked whether or not they routinely recommended routine immunizations to 
their patients.  The survey tool was reviewed by a chiropractor and other local health care providers in order to 
improve face and content validity.  Data were analyzed using standard statistical measure for descriptive and 
nominal data.  
 
 Results:  Of the 500 surveys mailed, 166 surveys were returned for a response rate of 33.2%.  Of the 
respondents, only 42.7% agreed that vaccines are effective in preventing disease. (Table 1)  In addition, only 27.7% 
of respondents agreed that immunizations are generally safe when administered appropriately. (Table 2)  Finally, it 
is interesting to note that the majority of chiropractors (54.2%) did not encourage their patients to be immunized. 
(Table 3) 
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Table: 1 
 
Immunizations are effective in the prevention of disease 
Strongly agree  12.0% 
Agree   30.7% 
Neutral   12.1% 
Disagree   19.3% 
Strongly disagree  19.9% 
 
  
 
Table: 2 
 
Belief that immunizations are generally safe when administered according to accepted guidelines 
Strongly agree    6.0% 
Agree   21.7% 
Neutral   20.5% 
Disagree   28.3% 
Strongly disagree  23.5% 
 
 
Table: 3 
 
Encouraged patients to be immunized 
Yes   16.3% 
No   54.2% 
Under certain circumstances 29.5% 
 
 
3. Conclusion:  
 
 Results indicate that the chiropractic community is still divided in their beliefs and attitudes regarding 
immunizations.  Although they believe that immunizations are effective in the prevention of disease, they feel that 
immunizations are unsafe even when administered according to accepted guidelines.  It remains a public health 
concern that a significant anti-vaccination attitude still exists among some chiropractors. With the increasing 
acceptance of chiropractors as providers of pediatric care, it will be important to further investigate the background 
and nature of these beliefs.   Due to these beliefs, many patients may not receive the full benefits of knowledge 
regarding the risks and benefits of immunization.  Further research should be conducted on the national attitudes and 
beliefs of the chiropractic community as well as a comparison with the allopathic physicians’ beliefs and attitudes 
towards immunizations.  
 
[1] Szilagyi PG, Shone LP, Barth R, et al. Physician practices and attitudes regarding adult immunizations. Prev Med. Feb  
         2005;40(2):152-161. 
[2] Campbell JB, Busse JW, Injeyan HS. Chiropractors and vaccination: A historical perspective. Pediatrics. Apr 2000;105(4):E43. 
[3] Lee AC, Li DH, Kemper KJ. Chiropractic care for children. Arch Pediatr Adolesc Med. Apr 2000;154(4):401-407. 
[4] Colley F, Haas M. Attitudes on immunization: a survey of American chiropractors. J Manipulative Physiol Ther. Nov-Dec 1994;17(9):584-

590. 
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Introduction 
Traditionally the role of a physician assistant (PA) has been to practice in traditional primary care 

specialties (family practice, pediatrics, internal medicine).1  While many PAs are still working in primary care,  there 
has been a shift in recent years to PAs working in specialty practice.1,2  According to the most recent national census 
data released by the American Academy of Physician Assistants (AAPA 2005 Census), 61.6% of practicing PAs 
respondents nationwide and 49.7% of practicing PAs respondents graduating from Wichita State University are now 
practicing in a non-primary care specialty area.3  This has increased significantly since 1996, when approximately 
46% of responding PAs nationwide practiced in a specialty other than primary care.  The factors behind this shift 
away from primary care into specialty care by PAs have not been well studied.  Additionally, the relationship 
between the PA who works in specialty care and their supervising physician has not been well researched.4  The 
purpose of this study is to investigate factors that may influence specialist physicians in hiring of a PA.   
 
Experiment, Results, Discussion, and Significance 
Design 
 

This pilot study was administered through the Department of Physician Assistant at Wichita State 
University from June to July 2005.  A survey instrument was designed to examine the attitudes of specialist 
physicians that influence hiring advanced registered nurse practitioners (ARNPs) or PAs (collectively “midlevel 
providers” or MLPs).  The survey was reviewed by community PAs and physicians in an effort to improve face and 
content validity.  Data were analyzed using standard statistical measures for nominal data. 
 
Participants 

 
The survey was mailed to specialist physicians in Sedgwick County.  Sedgwick County is an urban county 

in South Central Kansas that serves as a tertiary referral center for medical care in Western and South Central 
Kansas.  The survey sample was obtained from the Medical Society of Sedgwick County and included 473 specialist 
physicians.  Physicians in specialties including, but not limited to dermatology, cardiology, nephrology, and 
infectious disease were surveyed. 

 
Results 
 

A total of 473 surveys were mailed; 175 valid surveys were returned for a response rate of 37%.  The 
nature of educational training, clinical skills, overall abilities, and medical knowledge base were most frequently 
identified as factors that would lead to hiring.   

This study examined only a few factors that were identified from the literature as potentially affecting the 
hiring of PAs.  These factors included knowledge of PA state regulations, physician experience with MLPs in 
medical school or residency, age of specialist physician, and number of years the specialist physician has been in 
practice.   
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• The majority of specialty physicians surveyed employ MLPs (57%) and they have for several years. 
• Specialist physicians were generally satisfied with PAs (90.9%) and ARNPs (89.5%) for the support they provide 

to their practices.  This is consistent with a study conducted by Salcido et al.  That study examined the utilization 
of PAs in physical medicine and rehabilitation.  Salcido et al also concluded that physicians who employ PAs 
“remain positive with regard to continued utilization of PAs” and “value their contributions”.5     

• A relatively large group (30-40%) plan to hire MLPs in the future. 
• Specialist physicians indicated that nature of educational training (i.e. medical model for PAs vs. nursing model 

for ARNPs), clinical skills, overall abilities, and medical knowledge base would lead to hiring a PA. 
In addition, post hoc analysis revealed: 
• Specialist physicians who were knowledgeable about PA state practice regulations were more inclined to employ 

a PA.  This indicates there is a possible correlation between a physician’s knowledge of state PA practice 
regulations and the hiring of PAs by specialist physicians.  This conclusion is similar to a conclusion reached in a 
study by Kizer et al, which noted a direct correlation between understanding of regulations and utilization of non-
physician practitioners in the VA healthcare system.6  In that study, Kizer et al concluded that lack of knowledge 
of state regulations was a barrier to utilization of non-physician practitioners.6   

• Experience in medical school or residency with MLPs influenced whether specialist physicians currently employ 
or have ever employed an MLP.  This correlation was suggested, but not examined, by Grandinetti in connection 
with a study that evaluated physicians’ use of MLPs.7   

• Younger specialist physicians (40-49) were more likely to have ever employed a PA.  This finding is consistent 
with a study by Grandinetti that concluded younger physicians are more likely than older physicians to employ an 
MLP.7 

Limitations 
 

The primary limitation of this study is the convenience sample of specialist physicians in an urban county 
of Kansas.  This sample may not be an accurate representation of the trends statewide or nationwide.  Another 
limitation is that the physicians surveyed were drawn from a membership list of the Medical Society of Sedgwick 
County.  The percentage of specialist physicians in Sedgwick County who belong to this group is unknown. 

 

Conclusion 
Numerous factors may influence the hiring of PAs by specialist physicians.  This study examined only a 

few of those factors including knowledge of PA state regulations, physician experience with MLPs in medical 
school or residency, age of specialist physician, and number of years the specialist physician has been in practice.  
Physicians who were more knowledgeable about PA state regulations were more likely to employ a PA, indicating 
that knowledge of state PA regulations does influence the hiring of PAs by specialist physicians.  Physicians who 
did not have experience in medical school or residency with a PA were less inclined to employ or have ever 
employed a PA, also indicates that experience in medical school or residency influences the hiring of PAs.  
Younger physicians were more likely to have ever employed a PA.  This indicates age does influence the hiring of 
PAs; however, this should be interpreted with caution because younger physicians may have had more exposure 
to PAs in medical school or residency.  Finally, the number of years the specialist has been in practice was not 
found to be significant and therefore cannot be said to influence the hiring of PAs by specialist physicians.   

This study is valuable in that it is the first study to examine what factors influence the hiring of PAs by 
specialist physicians.  As the population continues to age and demand for healthcare increases, it is important to 
examine trends in employment of physician assistants and the factors that affect this demand.  From an 
educational perspective, it is important to identify potential changes in curriculum which may be required as a 
result of changing workforce issues.. 
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1. Introduction 
Engineering design has undergone drastic changes over the years, including improvements in design visualization, 
design methods, and instrumentation. In this competitive, global economy, a product may be designed by engineers 
from several countries around the globe. Differences in cultural background and work attitudes must be understood 
by all parties involved in order to develop an effective design. For example, the various parts of an automobile can 
now be designed in different parts of the world. Since the product parts are being designed and manufactured at 
different locations, it is necessary to coordinate multiple design requirements. When local companies begin their 
conversations regarding a part to be designed and manufactured, they need to have a strong mutual understanding of 
each other’s personal and professional manners to have a better working relationship. Moreover, if they are from 
different parts of the world, they also need to understand each other’s cultures, work ethic, and working under those 
companies limited available resources. This paper describes efforts and ongoing research in developing design skills 
in future engineers, preparing them to be successful in a global learning environment. 
 
Today’s world is competitive; globalization of business activities blends different languages, customs, engineering 
knowledge and marketing skills [1]. Many companies are now launching products in foreign markets to be 
accredited worldwide. The products launched are tailor made to suit the customer’s society and culture. The 
companies are now expanding locally and globally as well which can require international partnerships in design 
and development. Consequently, these companies are on a look out to collaborate with international companies who 
can help design and manufacture products that are reliable and cost effective. At each company, normally there are 
talented people such as engineers, businesspersons, managers, executives all with different perspectives who have 
excellent communication skills and skilled in their area of expertise. Such companies are able to prosper when 
colleagues can communicate effectively and efficiently. For international partnerships, it is possible to collaborate 
properly when they understand each other’s culture and background. One may question the reason for a part being 
designed or manufactured at different locality. The answer is simple; companies now look for other companies 
anywhere in the world to help them develop products, which are profitable, reliable, and of good quality. 
 
The best way to learn one’s culture is by sharing the principals of that respective culture, and in doing so, develop a 
sense of professional closeness. As Fairleigh Dickinson University President Michael Adams emphasize, “One 
cannot truly understand the subtleties of another culture without first having been a part of it.” It is this vicarious 
immersion in culture through discussion that allows engineers to understand, respect and develop a feeling for 
different cultures, and thereby develop an effective working relationship. This global learning as applied to design 
skill and development is a continuous evolving process that is being implemented into present educational 
curriculum [2]. Integration of global learning into the senior design course is a stepping-stone for the mechanical 
engineering (ME) students at Wichita State University (WSU). This will create an international awareness within the 
students and thereby help them to compete in a global economy. 
 
A method to understand these cultural differences and global perception is based on a communication metaphor of 
“cage painting”. It involves sharing of personal experiences, values (trust, relationships, interpersonal space, and 
including punctuality,) and ethics (behavior, moral duties, and virtues) [3, 4]. Figure 1 shows a virtual form of cage 
painting. It is an invisible cage [5] where communication takes place between people of different origin. The bars of 
the cage represent the personal attributes; for example, one such bar characterizes punctuality, which in one culture 
is important and not so important in another culture [2]. Cage painting simulation [4] was developed to help students 
understand the essence of global learning. The software simulation program has a series of situation-based questions 
with different answers; the student has to choose the best answer that is agreeable with a person of different culture  



 

97 

on the other end. In this simulation, successful communication is represented by the invisible bars of the cage 
becoming visible.  

 

2. Implementation of Global Learning Approach 
Global Learning was implemented in the senior design course (ME662) in 
Fall 2004 under Dr. Kurt Soschinske, ME department, Dr. Glyn Rimmington, 
Boeing Distinguished Professor of Global Learning and Dr. Mara. Alagic, 
Curriculum and Instruction department. The plan was to amend the 
curriculum by introducing global learning concepts systematically. The initial 
step was to establish the need for global learning within the engineering arena. 
A presentation was given by a globally-involved aerospace company 
executive explaining the importance of global learning [2]. The next step in 
demonstrating global learning was introducing students to the “cage painting” 
metaphor as it applies to global learning environment [4]. It was demonstrated 
through sessions conducted by Dr. Rimmington. Cage painting simulations 
were conducted in the College of Education technology lab in Corbin Hall, 
WSU. The next experience was provided using Polycom videoconferencing equipment and laptops provided by the 
Global Learning grant resources [7] for “mock” live connections between ME662 and WSU international students. 
Finally, cage painting simulations would be conducted through live connections with international schools. 

 

In the year 2004-2005, most of the technical groundwork was laid. Discussions on global learning and cage painting 
were introduced. Mock practice sessions were arranged; topics such as personal background, hobbies, and work 
ethics were discussed. However, technical difficulties occurred such as voice breakup, and other visual disturbances. 
It was found that computer memory (RAM) had to be upgraded for smooth operation of audio and video. The 
Polycom software was also installed in the newly developed ME global design lab. The lab is equipped with the 
desktop PC containing high-end hardware configuration and clocks showing time of different parts of the world. 
Later in 2005, the senior design class students also experienced cage painting simulations at Corbin Hall WSU under 
Dr. Rimmington and Dr. Mara Alagic. A first international connection was conducted between WSU and Indian 
students with one of the engineering academic institution in India. Some of the questions put forth were “What are 
your technical passions?”, “What kind of research work is done?”, “Which software are you familiar with?”, “What 
kind of games do you play?”, and “What do you do in your leisure time?” During this interaction, other technical 
difficulties such as freezing of the video, unclear voice were experienced due to low network bandwidth in India. 
This work led the basis for students understanding communication skills involved with people of diverse culture.          

 

In 2006, the entire group of ME662 students will have the opportunity to interact with group of international 
students. The connection with Indian institution will be expanded for multiple sessions with students. Currently one 
of the groups are working on a project sponsored by a Russian aerospace company. Students are again prepared for 
this experience by participating in cage painting simulation. As a result, this approach is a continuously changing 
process to help train WSU mechanical engineering undergraduate students to compete in a global economy. 

 

3. Conclusion 
 The world is getting connected and in order to broaden this connection it is necessary to create international 

awareness through internet-based videoconferencing. 
 The motivation for global learning was to provide the students a taste of the cultural backgrounds, work 

attitudes with students and faculty living in different countries having different cultures. 
 Ongoing research is carried through in order to inform researchers and revise the approach to developing 

engineering design skills for today’s technologically savvy and globally connected world. 
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Introduction 
 

The discovery of thick organic-rich lacustrine shales in the Upper Permian strata has brought much 
attention to the Bogda Mountains in the last two decades [1]. The Bogda Mountains is located in the east part of the 
Xinjiang Uygur Autonomous Region, People’s Republic of China and contains excellent exposures of intermontane 
basin deposits. The Bogda Mountains separate the Turpan-Hami Basin to the south and the eastern Junggar Basin to 
the north. The Turpan-Hami Basin is a major physiographic feature of northwest China; it sits at 154 m below sea 
level, making it the second lowest land surface on earth. 

The study area is located on the southern slope of the Bogda Mountains, where Permian to Mesozoic non-
marine sedimentary strata is superbly exposed. The Upper Permian Wutonggou Formation is 240 m thick and is 
suggested to be composed of fluvial, lacustrine-deltaic, and lacustrine non-deltaic depositional systems [2]. The 
depositional cycles recorded a complex interplay of climate, sedimentary processes, and tectonic movement of 
provenance and depositional sites in the basin. This study establishes a high-resolution cyclostratigraphy of the 
Wutonggou Formation through cm-m-scale field observations and interpretation of fluvial-lacustrine depositional 
systems. The cyclostratigraphy is needed for a better systematic understanding of sedimentary processes, tectonic 
movement, and climate in nonmarine sedimentary systems [3]. This is one of the first high-resolution 
cyclostratigraphy of Upper Permian sections in eastern Central Asia.  
 
Methodology 
 

A sedimentologic and stratigraphic field study of the Upper Permian Wutonggou Formation was 
conducted. The thickness, lithologies, fossils, sedimentary structures, stratal geometry and boundary relationships 
were recorded; samples were collected for further laboratory study to refine field interpretations. The rock samples 
were cut into slabs, which were examined under microscope. This permitted thorough examination of lithology, 
grain size and shape, sedimentary texture and structure, and fossils. The depositional environments of individual 
sedimentation units were interpreted from lithology, sedimentary texture and structure, fossil type and abundance, 
stratal geometry, and boundary types. The depositional cycles were then identified from the systematic changes of 
the interpreted depositional environments. The field and lab data were used to construct the stratigraphic section of 
the Wutonggou Formation. 
 
Results 
 

Fluvial deposits of meandering streams were interpreted from upward-fining successions of 
orthoconglomerate, lithic wacke to subarenite, and mudrock. Coarse-grained deposits have large scale tabular and 
trough cross-beddings, internal erosional surfaces, and channel shaped erosional surfaces. They are lenticular with 
rapid lithologic and thickness changes.  Mudrock includes shale, carbonaceous shale, coal, and mudstone. 
Lacustrine-deltaic deposits were interpreted from upward-coarsening successions of shale, cross-bedded lithic 
wacke to arenite, channel-fill conglomeratic sandstone overlain by pedogenetically altered mudrock, and petrified 
wood. Overall upward-fining successions of carbonaceous shale, granular orthoconglomerate, lithic and feldspathic 
arenite, well-laminated shale, and fossiliferous limestone were interpreted as littoral lacustrine systems. Coarse- 
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grained deposits are well sorted, plane or cross-bedded, laterally persistent with sharp non-erosional to slightly 
erosional bases, and were interpreted as transgressive lakeshore deposits. The well-laminated shale and limestone 
were interpreted as littoral deposits. 

Cyclostratigraphy of individual fluvial and lacustrine systems constitute 91 high-order depositional cycles 
(average 2.5 m thick). Commonly 3-6 high-order cycles show upward-thickening and/or fining trends, forming 9 
intermediate-order cycles. The overall similarity in stacking patterns of intermediate cycles was used to identify 3 
low-order cycles. Cycle hierarchy indicates systematic tectonic and climatic processes controlling cycle formation. 
The multi-order cycles form the foundation to establish a regional cyclostratigraphic framework. 
 
Significance 
 

The high-resolution cyclostratigraphy of the Wutonggou Formation in the Taoshuyuan section, established 
through cm-m-scale reconstruction of fluvial-lacustrine depositional environments is one of the first Permian 
sections in eastern Central Asia. The dm-m-scale lake expansion-contraction cycles and fluvial cycles are 
stratigraphic entities that record complex interplay of climate, tectonic movement of provenance and depositional 
sites in the basin, and sedimentary processes. They formed the basis to establish models of cyclic sedimentation of 
nonmarine depositional systems in intermontane basins under mid to high-latitude climate conditions. The models 
will be useful to sedimentologic and stratigraphic studies in other Phanerozoic intermontane basins worldwide.  

Currently, the information is very limited in eastern Central Asia and is critical to paleogeographic and 
paleoclimatic reconstructions of this region. A time-stratigraphic framework is essential to future studies on 
paleogeography, and paleoclimate. 

Finally, the studied section contains a variety of hydrocarbon source rock and reservoir rock associations. 
Field investigation of depositional systems and laboratory petrographic study of collected samples have provided 
important information on the spatial geometry, continuity, compartmentalization, and relationship of source and 
reservoir rocks as well as quality of reservoir rocks. The results will aid significantly in hydrocarbon exploration and 
exploitation in the adjacent petroliferous Turpan-Hami and eastern Junggar basins. 

 
Conclusion 
 

The Upper Permian Wutonggou Formation consists of a variety of depositional systems. Fluvial systems 
include coarse-grained and classic meandering stream deposits, composed of conglomerate, sandstone, siltstone, and 
shale. Lacustrine systems include deltaic and littoral siliciclastic-carbonate systems.  Carbonaceous shale and coals 
were developed in the floodplain and deltaplain deposits. The depositional systems are grouped into three orders of 
depositional cycles on the basis of stratigraphic trends of depositional environment changes.  Low-order cycles and 
some intermediate-order cycles can be correlated over a distance of 10 km, but many high-order cycles can not be 
correlated due to common lateral facies changes. All cycles are stratigraphic entities of sediment deposition and 
erosion, controlled by interplay of genetically-related sedimentary, tectonic, and/or climatic processes. 
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1. Introduction  

  
In recent years, composite materials are increasingly replacing conventional metallic materials in airframe 
structures. Some applications of composite materials involve dynamically loaded components and structures. Hence, 
there is a need to fully understand the dynamic behavior of composite materials to facilitate the analysis and design 
of composite structures at high strain rate loadings[1]. Research activity performed in this area has several purposes. 
First, there is a need to understand the effects of strain rates on the material behavior- strength, stiffness and failure 
modes, as limited experiments on composite structures under impact loading, have exhibited characteristics that are 
contrasting relative to that at quasi-static rates.  Secondly, there is an increasing demand for numerical modeling of 
structures subjected to high rate loading, which require reliable dynamic material properties and complete stress-
strain curves as a function of strain rate.  
  
2. Experiments, Results and Discussion  

  
The in-plane shear responses of two different material systems, Newport NB321/3k70 plain weave carbon/epoxy 
(PWCF) and Newport NB321/7781 fiberglass/epoxy (SWGF) systems have been investigated. The two materials 
share the same matrix/resin system but differ in reinforcement material and architecture. The shear responses were 
characterized using the v-notch rail shear test apparatus [2] illustrated in figure (1). Testing was conducted at 
nominal stroke rates of 1, 10, 100, 250 and 500 in/sec. The stress-strain behavior and the ultimate shear strength of 
the two material systems at different test speeds were recorded during the tests and the results are reported.  
  
Laminates with planar dimensions of 48inches ×12inches and stacking sequence of [0]12 were fabricated and cured 
in an autoclave cycle at 275°F for 90 min under a pressure of 50 psi.   Test specimens with notches were machined 
to size from the cured laminates per ASTM D7078-05[2].   The final dimensions of rectangular specimen blanks 
were obtained by coolant lubricated precision milling or grinding.  The notches were cut in the specimen blanks 
using a diamond coated cutting tool. The specimen blanks were appropriately supported during the notching process 
to reduce the risk of delaminations and matrix cracking.  Micro-Measurements [3] EA125TH-120, ±45° strain 
rosettes were bonded at the center of the gage section to measure the shear strains during the test. The test specimens 
were mounted in the test fixture and the two halves of the fixture were pulled apart at different speeds. The high rate 
servo-hydraulic testing machine at National Institute for Aviation Research was used for conducting the tests. The 
test control was accomplished using MTS [4]  multi-purpose testware computer program and the data was recorded 
using National Instruments[5] PCI-6111 simultaneous sampling data acquisition board. The data was acquired with 
12 bit resolution and speeds up to 5MHz. The load, actuator displacement and strain readings were recorded during 
the tests.  
                     
  The in-plane shear-stress behavior SWGF specimens are illustrated in figure (2). A drastic change in stress-strain 
behavior was observed at stroke rates exceeding 10 in/sec. The change in behavior can be attributed to the strain-rate 
sensitivity of the material. Note that the constant stroke rates do not necessarily translate into constant strain rates 
due to the dynamic behavior of the test apparatus. Note that the stress-strain diagrams in figure (2a) are truncated at 
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a maximum strain level of 0.1 radians due to the physical limitation of the strain gages. The specimens were able to 
carry additional load than those indicated in figure (2a), prior to failure.   The strengths of SWGF and PWCF 
specimens as a function of stroke rate are plotted in figure (2b). The strengths of both material systems were 
observed to increase by equal amounts with increasing stroke rate. This suggests that the strain rate sensitivity of in-
plane shear strength is independent of reinforcement type and architecture.                                           
                               
3. Conclusions  
  
The behavior of two composite material systems subjected to in-plane shear loading at different strain rates was 
investigated experimentally. Both material systems exhibited an increase in strength with increasing stroke rates and 
the stress-strain behavior was observed to change drastically with increasing stroke rates. The rate sensitivity of the 
in-plane shear strength was observed to be independent of the reinforcement type and architecture.  
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Figure (1): Test specimen geometry and test fixture per ASTM D7078-05[1].  
  

                   
(a)                (b)  

Figure (2): (a) Shear stress vs. shear strain plots for SWGF specimens tested at different stroke rates and (b) in-plane shear strength as a function 
of stroke rates for SWGF and PWCF materials 
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1. Introduction 
 

Despite the availability of screening tests and treatment, cervical cancer remains the third most common 
gynecological cancer in the United States1. Nearly half of the 15,700 women who will be diagnosed with cervical 
cancer this year alone are diagnosed at a late stage resulting in either locally or regionally advanced disease that is 
harder to treat1. Cervical cancer begins as slightly abnormal squamous cell changes, or dysplasia. If left untreated 
these cells may progress to severe dysplasia, and then onto invasive carcinoma. The main cause of cervical cancer, 
which accounts for approximately 95% of all cases, is sexual exposure to the human papillomavirus (HPV)2. The risk 
of acquiring this virus increases with several risk factors including age at first coitus, number of sexual partners, and 
the disreguard for condom use3. The Pap smear along with a recently developed test that checks for the presence of 
HPV DNA in sample cells increases the probability of detecting abnormal cells while they are easily treatable is a 
valuable tool in the secondary prevention of cervical cancer4. However, cervical cancer is most commonly found in 
middle-aged or elderly women, women of low socio-economic status, and ethnic women. These women are more 
likely to not attend Pap smear screening5. Obtaining the knowledge to protect oneself is difficult and the time and 
expertise of the health care provider may not be readily available. Therefore, there is some discrepancy in whether 
primary (i.e. condom use and awareness) or secondary prevention is more appropriate in reducing the morbidity and 
mortality of cervical cancer. It is important to determine which method or technique is better in preventing the 4,900 
avoidable deaths from cervical cancer in the United States each year6.  
 
2.Experiment, Results, Discussion, and Significance 
 
 To assess the efficacy between primary and secondary prevention of cervical cancer, an evidence based 
literature review was performed by using Medline and FirstSearch databases from 1998 to the present date. The 
search was conducted using the MeSH terms cervical cancer, Pap smear, vaginal smear, safe sex, condom use, and 
human papillomavirus. Articles were chosen based on various criteria. One selection criterion was the date the article 
was published. Other criteria were that the articles be peer-reviewed and in reputable journals. Further selection 
criteria were based on the quality of the article, clear concise studies, and sufficient evidence to support the 
conclusions. Selected studies were randomized control studies and meta-analyses.  
 With a sensitivity range of 30 to 87% for dysplasia and good specificity, the Pap smear can detect cervical 
cancer in its earliest stage when effective treatment options are still available and is provided to approximately 79% 
of the United States population7,8. It is predicted that 600, 000 women in the United States are diagnosed with some 
type of cervical changes each year9. The National Breast and Cervical Cancer Early Detection Program identified 
15,119 cervical intraepithelial neoplasias in 472,188 Pap tests, with an occurrence of 3.2% in the United States; age 
varied inversely with the rate of atypical Pap results9. Data was comparable in other countries that have implemented 
similar cervical cancer screening programs. Over a 20-year span between 1950 and 1970, the National Cancer 
institute reported that morbidity and mortality of invasive cervical cancer had fallen by more than 70% and has 
continued to decline slowly since the early 1980s9. The addition of HPV screening to the Pap smear has further 
improved cervical cytology screening. In one study of over 1000 cervical cancer specimens that screened for HPV 
DNA, researchers found that the prevalence of HPV DNA in cancers of the cervix was higher than 95%2. The 
results of screening 11.085 women for CIN 2 showed HPV testing to have a higher sensitivity (97.1%) compared to 
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(76.6%) for cytology and slightly less specificity (93.3%) than cytology (95.8%)7. Over 90% of cervical cancers can 
and ought to be detected through Pap smear screening; however, Pap smears are not performed on one-third of 
women9. Approximately 50% of women who are diagnosed with advanced cervical cancer have never had a Pap 
smear, and approximately 10% of these women had not had one in the previous five years before their diagnosis1. 
Data from the United States showed a significant difference between women of various economic groups, ethnic 
backgrounds, and age. Women with education less than 12 years, age greater than 70, and Asian/Pacific Islander 
groups were less likely to attend Pap smear screening8. Determining who is at risk for cervical cancer is just as 
important as determining what information women know regarding cervical cancer, including causes and prevention 
strategies. Studies revealed that only 13% of sexually active college females were aware of HPV and less than 8% 
knew of an association between HPV and cervical cancer8. In addition only 47% of these females used a condom 
during their last intercourse experience and were more concerned about pregnancy than STD’s5. Further studies 
revealed the publics lack of knowledge of risk factors for cervical cancer. Only 6% of the women surveyed were 
able to correctly recognize all five risk factors including early at first coitus, several male sexual partners, HPV 
infection, smoking, and having intercourse with men3.   
 Primary prevention combined with secondary prevention can help decrease the number of women 
diagnosed with cervical cancer each year. Each method is important in order to target every women in the United 
States and not just women that have access to health care or receive Pap smears on a regular basis. Health care 
providers need to taker more of a holistic approach when dealing with patients and possible risk factors for cervical 
cancer. Just as important as identifying risk factors and discussing these with patients is the need to promote the 
significance of regular Pap smears and follow-up. Also important is using local and state officials to develop better 
screening programs and public education programs to remind women about the importance of Pap smear screening. 
These programs can teach women about HPV and the risk factors associated with contracting the virus as well as 
promote the use of condoms to prevent contracting the virus.  
 
3. Conclusions 
  
 The identification of the link between HPV and cervical cancer has resulted in more prevention strategies. 
The Pap smear allows for early recognition of abnormal cells for treatment and the use of HPV typing differentiates 
various abnormal cervical results from those that demand treatment to prevent progression to cervical cancer. Public 
education teaches that cervical cancer is initiated by a sexually transmitted disease and gives women an opportunity 
to make knowledgeable decisions concerning certain sexual activity choices. Knowledge of these primary and 
secondary prevention strategies can help protect all women form what is considered a preventable disease. 
Secondary prevention has proven to be an effective means of preventing cervical cancer and with increasing 
emphasis on primary prevention, whether through individual healthcare providers or public awareness campaigns, 
women of certain subgroups that once experienced healthcare discrimination can increase their probability of 
protecting themselves against cervical cancer. Together these two prevention strategies can help reduce the 
morbidity and mortality of cervical cancer 
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Introduction 
 
Since 1999, the Self-Help Network: Center for Community Support and Research (SHN) has provided technical 
assistance to Consumer Run Organizations (CROs) across Kansas in order to promote organizational health and help 
strengthen capacity among these organizations.  Since 2003, the SHN has collected information about the technical 
assistance that it provides to CROs as part of its partnership with the Kansas Social and Rehabilitation Services 
(SRS).  On an ongoing basis, the SHN analyzes the data from Contact Forms, which document the technical 
assistance provided to CROs. The information from these analyses is used to help the SHN remain sensitive to the 
specific needs of CROs when providing capacity-building assistance to these organizations.  
 
Methods 
 
This research examines the types and amount of technical assistance provided to over 20 CROs within the past three 
years. Twenty categories were created in an attempt to encompass the primary issues facilitators address. The 
categories are grant writing, quarterly reports, business management, nonprofit status, policy development, activity 
planning, volunteer development, board development, partnership relations, strategic planning, increasing 
membership, public awareness, transportation, computer issues, conflict resolution, staffing issues, research activity, 
CRO startup, space issues, and other.  
 
In order to document the types and amount of assistance offered during each CRO contact, SHN facilitators (who 
are trained to provide technical assistance) complete a Contact Form each time they provide services to a CRO (this 
includes both in-person and telephone contacts). The data from the Contact Forms are then analyzed by researchers 
to generate quarterly Activity Reports, which contain information about the frequency of each type of technical 
assistance provided to CROs each year, as well as implications of these findings. The data from the Activity Reports 
collected from 2003-2005 were further analyzed using Microsoft Access and Excel to determine trends in the types 
of technical assistance provided to CROs.  
 
The Contact Form has undergone several modifications since 2003 in order to accurately capture the types of 
assistance that are most relevant to the sustainability of CROs. In 2005 the category “space issues” was omitted from 
the contact form and “CRO startup” was added as a new category. Another modification that has been made is the 
method of documenting services provided via telephone. In 2003 telephone contacts were not recorded in the 
Contact Form. However, facilitators began to recognize telephone assistance as a time and cost-efficient method of 
providing service to CROs. In 2004, telephone contacts exceeding 30 minutes were included in the tracking from. In 
FY2005, all telephone contacts were documented. 
 
Findings 
 
Consistency of Services 
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The consistency of the five types of technical assistance most commonly provided to CROs (i.e. grant writing, 
quarterly reports, business reporting and management, board development, and conflict resolution) from 2003 to 
2005 has several possible explanations. 
 
First, these five types of technical assistance are primarily based on general nonprofit management skills. Therefore, 
CROs are not unlike many other nonprofit organizations across the state in that they require assistance in these areas 
to effectively run their organizations. Based on its experience in working with various other organizations, the Self-
Help Network has found that these are also major issues faced by most other organizations and businesses. It is not 
surprising, then, that these are the most frequent types of assistance requested by CROs.   
 
Second, due to the nature of leadership within CROs, it is expected that these five forms of technical assistance are 
the primary services provided to organizations. The regular turnover rate of management is a factor that heavily 
influences the types of assistance that CROs need. Board members must be properly trained and educated to run 
these organizations. However, because new leaders often lack the corporate and business-related skills and 
experiences that are associated with the top five types of assistance previously mentioned, the Self-Help Network 
must continuously address these issues in order to increase leadership effectiveness among CROs. 

 
An implication of these findings is that rather than providing business skills solely to board members and directors, 
these types of technical assistance should also be provided to other CRO members as well. Providing education and 
training for these skills to more members may be more time-efficient than focusing on single individuals during 
leadership transition periods. SHN facilitators can optimize organizational effectiveness by increasing overall 
understanding of these top five aspects of organizational management among all CRO members.  
  
Increased Tracking Sensitivity 
The Self-Help network has gradually included the tracking of telephone contacts over the past three years. In 2003 
telephone contacts were not recorded in the Contact Form. In 2004, only telephone contacts exceeding 30 minutes 
were included in the form. In 2005, all telephone contacts were documented. This may help explain the considerable 
increase in total contacts provided to CROs from 2003 to 2005. The Self-Help Network understands the importance 
of being sensitive to the needs of CROs and continues to develop methods to better document services provided to 
these organizations in response to those needs. This information can be used to better understand which forms of 
technical assistance are most effective and efficient in providing in-person and telephone assistance. 
 
Importance of Telephone Assistance 
There has been an increase in the Self-Help Network’s utilization of telephone contacts as an economic approach to 
providing technical assistance to CROs. Due to the fact that many CROs are dispersed across Kansas, telephone 
contact has been efficient in regularly monitoring the progress of CROs as well as providing them with needed 
information.  
 
It is important to note, however, that in-person contact still remains crucial to the organizational development of 
CROs. In order to provide assistance that is tailored to the needs of these diverse organizations, it is necessary to 
observe their environment and interact with members. Further, many types of technical assistance provided by the 
Self-Help Network would be most effective when implemented in-person (e.g., board development and strategic 
planning).       
 
Conclusion 
 
The data from the research provides insight on ways to optimize methods of providing technical assistance to 
Kansas CROs. Remaining sensitive to trends in technical assistance will help facilitators focus on key issues that are 
primary in maintaining the stability of Kansas CROs. 
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Introduction: Attention-deficit /hyperactivity disorder (ADHD) is among the most prevalent psychiatric disorders 
seen in children, affecting 3% to 7% of school-aged children [1].

 
 Boys are nine times more likely to have a 

diagnosis of ADHD than girls [2].   The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 
[DSM-IV] now allows sub-typing as predominantly inattentive type, predominantly hyperactive type or combined 
type. Treatment of ADHD primarily consists of pharmacological interventions, particularly stimulants [3].   For 
decades stimulants, especially methylphenidate (Ritalin®), have been used in ADHD management [4].  
Methylphenidate accounts for over 90% of the pharmacological treatment provided for ADHD and 2.8% of youth in 
the United States between the ages of 7 and 15 are taking some form of this medication.  A new pharmocologic 
intervention, atomoxetine (Strattera®), is a nonstimulant that was approved for use in treatment of ADHD by the 
U.S. Food and Drug Administration in November 2002.  Literature has documented improvement in behavioral 
problems with the use of methylphenidate.  However, atomoxetine has a body of evidence documenting efficacy in 
improving the same problems.  The purpose of this study is to assess, using current evidence-based literature, 
whether atomoxetine is as effective as methylphenidate in controlling behavioral problems in children with 
attention-deficit/hyperactivity disorder.  
Methodology: Study design:  This study is a systematic review of the body of evidence concerning the use of 
atomoxetine and methylphenidate in the treatment of children diagnosed with ADHD.  Articles included met the 
following parameters: all were from peer-reviewed professional journals, all were published in the year 2000-
present, and all used evidence-based data. Study population: Children aged 7 to 15 who had been diagnosed with 
attention-deficit/hyperactivity disorder utilizing the criteria set forth in the DSM-IV and who are receiving 
pharmacotherapy of either atomoxetine or methylphenidate. Measures:  Comparison was conducted of the studies 
findings regarding symptom resolution using atomoxetine or methylphenidate and the side effects and compliance of 
both therapeutic agents.  Symptom reduction was assessed by reduction in mean ADHD RS scores [5]. 
Discussion: In the treatment of children diagnosed with attention-deficit/hyperactivity disorder, various studies have 
provided evidence of the efficacy and safety of the use of stimulants. A trial, conducted by Kratchovil and 
colleagues, comparing atomoxetine and methylphenidate concluded the therapeutic effects to be comparable and, as 
a nonstimulant, atomoxetine is unlikely to have significant abuse liability or cardiac safety concerns and therefore 
could become an attractive option in the treatment of ADHD [1].  An open-label trial of atomoxetine and 
methylphenidate was conducted in which subjects were randomized to treatment with either atomoxetine or 
methylphenidate for a 10-week period. At the end of the trial, it was concluded that symptom reduction was similar 
between groups for both hyperactivity/impulsivity and inattention subscales of the parent-rated ADHD RS [6].  
Atomoxetine, the first non-stimulant approved by the FDA for treatment of ADHD, has been reported to be 
efficacious and well-tolerated in children with ADHD [5]. Both atomoxetine and methylphenidate were well-
tolerated and no statistically significant differences in discontinuations were noted due to adverse side effects [6]. In 
a multicenter, double-blind, parallel-group study of atomoxetine, placebo, and methylphenidate, which was recently 
presented, both atomoxetine and methylphenidate produced significant reductions in ADHD behavior problems 
relative to placebo and were found to be comparable to each other [7].  In a study conducted by Kratochvil et al., 
2002, comparing the efficacy of methylphenidate with that of atomoxetine, there were found to be similar reductions 
in ADHD symptoms in both treatment groups [1]. These results were measured using the ADHD RS, an 18-item 
scale in which one item corresponds with one of the 18 DSM-IV symptom criteria for ADHD based on 
interviews with the parents.  The results are as follows: 
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Symptom Severity Outcomes (ADHD RS total score) 

      n  Baseline  Endpoint Change 

Atomoxetine  178    39.43    19.99    -19.44 

Methylphenidate    40    37.60    19.83    -17.78 
Kratochvil et al. 
 

Controlled trials have proven that atomoxetine is more effective than placebo in the treatment of children with 
ADHD and provides an efficacious alternative for patients who do not respond to stimulant therapy [8].  In an open-
label study comparing atomoxetine with methylphenidate, it was concluded that symptom reduction was similar 
between both groups for both hyperactivity/impulsivity and inattention subscales of the parent-rated ADHD RS [6].  
Both medications were well-tolerated with no significant differences in discontinuations due to adverse drug 
reactions.  Most studies found atomoxetine to be safe and well tolerated [5]. While prescribers treating patients with 
ADHD have both stimulant and nonstimulant options available, current evidence base strongly supports the use of 
stimulant medications as first-line agents [9].  The relative newness of atomoxetine (2002) warrants further study as 
to the therapeutic effects on a long-term basis.  The studies available show that atomoxetine has promising initial 
results as nonstimulant treatment of ADHD and could be beneficial for those at risk of stimulant abuse, those who 
cannot tolerate stimulant therapy, or those who have preexisting cardiac abnormalities [1,4,6,7,8,10,11].  
 
Conclusion: Atomoxetine is the first non-stimulant drug approved for the treatment of attention-
deficit/hyperactivity disorder.  Evidence has proven it to be an efficacious and well-tolerated alternative to stimulant 
therapy in the management of patients with ADHD. One study showed that both atomoxetine and methylphenidate 
were associated with reductions in ADHD symptoms and improved global ratings in children aged 7 to 15. 
Atomoxetine initially has been found to be as effective in controlling behavioral problems in children with ADHD 
and is an efficacious alternative for patients who do not respond to stimulant therapy or do not tolerate them. It 
offers prescribers another option for patients who cannot tolerate stimulants or for those patients whose parents 
hesitate to use a stimulant to treat ADHD in their children.  Although studies reviewed to date suggest considerable 
promise, more clinically relevant treatment studies are needed to address the long-term efficacy and safety of these 
treatments.   
 
[1] Kratochvil C.J., Heiligenstein J.H., Dittmann R., Spencer T.J., Biederman J., Methylphenidate treatment in children with ADHD:  
     A prospective, randomized, open-label trial.  J. Am. Academy Child & Adolescent Psychiatry.  2002 July; 41(7):776-784. 
[2] Caballero, Joshua, PharmD, Mahata, Milap C., PharmD.  Atomoxetine hydrochloride for the treatment of  
     attention-deficit/hyperactivity disorder.   Clinical Therapeutics. 2003: 3065-3083. 
 [3] Stein, Mark A. PhD. Innovations in attention-deficit/hyperactivity disorder Goldman L.S., Genel M., Bezman R.J., Slanetz P.J.  
     Diagnosis and treatment of attention-deficit/hyperactivity disorder in children and adolescents.  JAMA. 1998 April: 279(14): 
     1100-1107. 
[4] New approaches to the management and treatment of attention-deficit/hyperactivity disorder. The American Journal of Managed  
    Care. 2004 July; 10(4) Supp.: S87-S88. 
[5] Michelson, Faries, Wernicke, Kelsey, Kendrick, Sallee, Spencer and the Atomoxetine ADHD Study Group.  Atomoxetine in the  
     treatment of children and adolescents with attention-deficit/hyperactivity disorder: a randomized, placebo-controlled, dose- 
     response study.  Pediatrics. 2001 November;108(5). 
[6] Kratochvil CJ, Vaughan B, Harrington M, and Burke W. Atomoxetine: a selective noradrenaline reuptake inhibitor for the  
     treatment of attention-deficit/hyperactivity disorder. Expert Opinion on Pharmacotherapy. 2003:1165-1174.  
[7] Pliszka, Steven MD. Non-stimulant treatment of attention-deficit/hyperactivity disorder. CNS Spectrums. 2003 April;8(4): 253- 
    258. 
[8] Olfson, M. M.D. MPH., New options in the pharmacological management of attention-deficit/hyperactivity disorder. The 
    American Journal of Managed Care. 2004 July; 10(4) Supp.: S117-S124. 
[9] Reeves, Gloria, Schweitzer, Julie.  Pharmacological management of attention-deficit hyperactivity disorder.  Expert Opinion on  
     Pharmacotherapy.  2004 5 (6):1313-1320. 
[10] Brown Thomas E. PhD. Atomoxetine and stimulants in combination for treatment of attention-deficit/hyperactivity disorder:  
       four case reports.  Journal of Child and Adolescent Psychopharmacology.2004 Spring; 14(1): 129-136. 
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1.  Introduction 

Design of supramolecular donor-acceptor dyads employing different modes of binding and studies of their 
photo-induced electron transfer processes are of current interest in artificial photosynthesis. When constructing such 
dyads, fullerenes are appealing electron acceptors, while porphyrins are commonly used as electron donors. In 
several covalently and non-covalently linked donor-acceptor dyads, it has been shown that fullerenes accelerate the 
forward electron transfer (charge separation – kCS) and slow down the back electron transfer (charge recombination - 
kCR) and thus increase the lifetime of the charge separated state. Among such self-assembled dyads, those with 
defined distance and orientation are of major importance because of their structural rigidity and efficiency in intra or 
intermolecular electron transfer reactions. This approach provides information about the structure and orientation of 
the donor-acceptor pair, and minimizes the degrees of electronic coupling due to different wave function mixing 
observed in flexibly linked donor-acceptor pairs. 
           In this regard, porphyrins functionalized with one or four 18-crown-6 moieties and fullerene possessing an 
alkyl ammonium cation, a pyridine, or phenyl entities were synthesized.1, 2 As a result of crown ether-ammonium 
cation complexation, zinc pyridine co-ordination or π-π interactions, stable self-assembled “two-point” bound zinc 
porphyrin –fullerene conjugates with defined distance and orientation were formed. These complexes were 
characterized by 1H NMR, ESI-MS. Evidence for the foregoing interactions was obtained from UV-Vis, 
fluorescence spectroscopy, and electrochemical studies. 
 
2.  Experimental, Results, and Discussion 
 Synthesis of porphyrin-fullerene derivatives 
 
Synthesis of porphyrin derivatives: H2-5-(2-Oxomethylbenzo-[18]-crown-6-phenyl)-10,15,20-triphenylporphyrin 
(1): This compound is prepared by refluxing H2-5-(2-hydroxyphenyl)-10,15,20-triphenylporphyrin with 4’-
chloromethylbenzo-[18]-crown-6 in presence of excess K2CO3 in DMF at ~80 °C. (Yield: ~85%).  The remaining 
two porphyrins, H2-5-(benzo-[18]crown-6-10,15,20-triphenylporphyrin (2) and H2-5,10,15,20-Tetra-(benzo-
[18]crown-6)-porphyrin (3) were prepared by refluxing required equivalents of 4 -formylbenzo-[18]-crown-6, 
benzaldehyde, pyrrole in propionic acid.  
Fullerene derivatives (4) & (5): General procedure. A toluene solution containing C60 (0.138 mmol), the appropriate 
aldehyde (0.69 mmol) and amino acid (0.406 mmol) was heated to reflux for 3h. The crude product was purified by 
column chromatography on silica gel. (Yield: ~ 60%). The required fullerene ammonium cations were synthesized 
according to published procedures.3 The structural integrity of all of the compounds is deduced from 1H NMR, ESI 
mass in a CH2Cl2 matrix, optical absorption, emission, and electrochemical methods. 

Ab initio B3LYP/3-21G(*) Modeling of porphyrin-fullereneDyads 
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          To gain insight into the geometry and electronic structure of the ‘two-point’ bound porphyrin-fullerene 
conjugates, computational studies were preformed using density functional methods at the B3LYP/3-21G(*) level. 
The highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) were found  
to be located entirely on the porphyrin and fullerene moieties in these dyads. The π-π type charge transfer 
interactions in the ground state of these dyads were confirmed by the partial delocalizations of HOMO and LUMO 
frontier orbitals on both the donor and acceptor entities. 
 
Optical absorbance studies and ground state interactions 
 
            Evidence for the crown ether-ammonium cation complexation and zinc pyridine co-ordination or π-π 
interactions was obtained by UV-Visible spectroscopic studies. The binding constant, K, calculated by the Scatchard 
method was found to be 4.4 x 104 mol-1dm3 suggesting a stable self-assembled supramolecular formation 1:4, (Fig. 
1a) even in a polar solvent like benzonitrile. Evidence for π-π interactions was provided by a charge transfer band 
observed in the 725-825 nm region for the dyad 1:5 (Fig. 1b). 
 
Steady state and time-resolved emission studies 
 
            Steady-state and time-resolved emission studies revealed efficient quenching of the zinc-porphyrin singlet 
excited state in these dyads, and the measured rates of charge separation , kCS were found to be slightly better in the 
case of dyads held by axial co-ordination and crown ether-cation complexation. Nanosecond transient absorption 
studies provided evidence for the electron transfer reactions, and these studies also revealed charge stabilization in 
these dyads. Finally, the effect of axial ligation or π-π interactions between porphyrin and fullerene entities in these 
dyads was studied by externally co-ordinating pyridine to the porphyrin macrocycle. Under these conditions, the 
measured electron transfer rates revealed faster kCS and slower kCR as compared to those obtained in the absence of 
pyridine indicating charge stabilization in the studied dyads. 
 
 
        Fig. 1a                                                                             Fig. 1b 
                                                   
 
 
 
 
 
 
 
3. Conclusion 
  
          Design of ‘two-point’ bound systems involving crown ether-cation complexation and either axial coordination 
or π-π type interactions has yielded, highly stable, self-assembled zinc porphyrin-fullerene conjugates. 
Both steady-state and time-resolved emission studies revealed efficient quenching of the zinc-porphyrin singlet 
excited sates in these dyads. The measured kCS was slightly higher for the dyads formed by axial coordination and 
crown ether-cation complexation binding mechanism. Low kCS values for the dyads involving π-π interactions and 
crown ether-cation complexation. Additional charge stabilization by eliminating the zinc-pyridine axial bond or by 
attenuating π-π interactions was achieved by the   addition of pyridine.   
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1.  Introduction 
 
   Traditionally, individuals who choose a medical career know that they must meet specific program 
requirements in order to be considered a competitive prospective student.  The criterion used by the majority of 
professional college programs includes the following elements:  grade point average, standardized tests, health 
care experience and in-person interviews.  Most programs weight the undergraduate grade point averages and the 
standardized tests scores more because of their presumed ability to predict success, thus leaving the question of 
importance of the other elements.  This research explored the importance of the in-person interview as it relates to 
performance on the Physician Assistant National Certification Exam (NCCPA). 
 
2. Methods and Results 
 
   Methodology:  A retrospective study was done comparing NCCPA aggregate exam scores of WSU PA students.  
Study subjects included graduates from 1991-1996 who served as the interviewed cohort and graduates from 
1997-2002 who served as the non-interviewed cohort. Each study group was subject to descriptive (Table 1 and 2) 
and parametric statistics (Table 3) with the alpha level set at 0.5.  An independent sample t-test was used to see if 
there was a significant difference in NCCPA aggregate exam scores between the cohort groups. Results:  The 
mean for the interviewed graduates was 496.67 (SD +/- 28.54) and the mean for the non-interviewed graduates 
was 474.33 (SD +/- 15.28), which were not statistically different.  
 
Table 1 
Demographics 
Class Avg. 

age 
Female Male Caucasian African 

Amer. 
Hispanic Asian Native 

Amer. 
Other 

1991 29.5 6 6 17 1 1 1  2 
1992 30.4 16 10 22 1  2 1  
1993 27.0 14 16 29 1     
1994 30.0 15 15 29  1    
1995 28.0 13 18 31      
1996 30.0 25 20 41 1  2 1  
1997 29.0 31 15 39 2 1 2  2 
1998 27.7 31 15 39 1 1 3 1 1 
1999 29.1 27 19 41  2 2 1  
2000 31.4 28 18 43  2  1  
2001 35.4 31 15 39 1 1 4  1 
2002 29.2 32 16 45   3   
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Table 2 
Average NCCPA Board Scores 

CLASS YE 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 
NCCPA 
SCORE 

 
447 

 
499 

 
500 

 
503 

 
536 

 
495 

 
459 

 
473 

 
483 

 
470 

 
461 

 
500 

1991-1996 Interviewed 
1997-2002 Not Interviewed 
 
Table 3 

Results of Independent Samples T-Test 
 
Group N Mean Std. 

Deviation 
Std. Error 
Mean 

Std. Error 
Difference 

95% 
Confidenc
e Interval

 
 
 
 
Sig.* 

Equal 
Variances 
Assumed  
 
Sig.+ 

Equal 
Variances 
Not 
Assumed 
Sig.# 

 
Interviewed 

 
6 

 
496.67 

 
+/-28.54 

 
11.65 

Non-Interview  
6 

 
474.33 

 
+/-15.28 

 
6.24 

 
12.722 

 
-10.37 to 
  55.04 

 
0.1395 
 

 
0.1220 
 

 
0.1313 

* Not significant 
+ Not significant 
# Not significant 

Discussion: In this small study, which only evaluated interviewed and non-interviewed cohort’s aggregate NCCPA 
exam scores, no difference was found.  A large scale study evaluating the same variables is suggested before 
generalizations can be made. 
 
3. Conclusions 
 
   Several elements are used for criterion for admission for many professional college programs.  Grade point average, 
standardized test scores, health care experience and in-person interviews are used the most.  This study was conducted 
to determine the importance of the in-person interview as it relates to performance on the NCCPA certification exam.  
This study was small and no difference was found when evaluating interviewed and non-interviewed cohorts.   A 
much larger study evaluating the same variables would be suggested before generalizations can be made.  This 
information may be valuable to physician assistant programs and well as other professional college programs 
attempting to sort out admission criteria.  
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1.  Introduction 
 

The Shows “Desperate Housewives,” which is currently airing on television and “I Love Lucy,” a 1950’s 
sitcom constitutes a family and marital relationships and the roles a society expect housewives to play. This 
presentation focuses on the rhetorical elements of “I Love Lucy” and “Desperate Housewives” with a particular 
focus how they construct women’s roles at home and wetherr violence against women who stay home is portrated as 
a norm. Cultivation theory, developed by George Gerbner in the late 1960s and early 1970s, is used as a lens in the 
study. This theory which not only asserts that the media play important roles in our daily lives, especially television, 
do but our concept of what is normal.  Thus, because shows provide a picture of what is important and what is 
morally right, an examination of their construction of how morals, values, sex, violence, and women tell us about the 
norms held by typical Americans.  By comparing the elements in these shows we can demonstrate what 
contemporary culture sees as socially acceptable, but also compare that to the behavior that was socially acceptable 
during the popularity of “I Love Lucy.” 

 

2.  Experiment, Results, Discussion, and Significance 
 
We define violence as any overt act with the potential to cause harm or actual harming of the self or others. 

There are examples of violence in both television shows; however, the violence in “I Love Lucy” seems minimal 
compared to the violence displayed in “Desperate Housewives.” If we look at crime trends today, we can see that 
not only the number of crimes committed is on the rise, but the amount of violent crime is also increasing [1]. These 
statistics show through in “Desperate Housewives.” The number of acts of crime is significantly more than “I Love 
Lucy.” The types of crime are also much harsher in that they deal with domestic abuse, child abuse, murder, and 
suicide. In the series premiere of “Desperate Housewives,” Mary Alice Young’s voice is heard telling us that her 
day was like any other ordinary day.  “I made breakfast for my family…I performed my chores…I ran my 
errands…I completed my projects” [2]. The next scene shows Mary Alice taking a loaded gun out of a box in the 
closet and pointing it at her head.  We hear the shot go off and see Mary Alice lying in a pool of her own blood.  

During the span of “I Love Lucy,” women were seen as the typical housewife. Woman would iron the clothes, 
make breakfast, and clean the house until their husbands came home in the evening to home cooked meals. 
“Desperate Housewives”, on the other hand, does not show only housewives, but divorced women living on 
Wisteria Lane, the housewives that are shown, are what society in 2005 considers normal. Viewers who watched “I 
Love Lucy” weekly in the 1950’s would continue to expect that women’s primary rolesd include cooking, cleaning, 
and ironing for their husbands. They would believe that this is what all women are subjected to, and that it is normal. 
Viewers in 2005 who viewed “Desperate Housewives” are shown images of married and divorced women. 
However, the married women still care for their husbands much like Lucy did. 

The morals and values in 1950 were in some ways different and in some ways similar to the morals and values 
of today. For example in 1950, the value of having a loving marriage was something that Americans wanted 
desperately to have. In 2005, the value of having a loving marriage is still something that Americans need. Although 
a love-filled marriage has been valued in both periods, the morals are quite different. For example, “Desperate 
Housewives” frequently refers to Edy as the “slut.” In “I Love Lucy,” every woman was portrayed as a respectable 
housewife, and if they were single, there was no sexual reference made. This gives the impression that in 1950, it 
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was not okay to be promiscuous, while in 2005, “Desperate Housewives” is setting the example that promiscuity is 
okay. The value of materialism played an important role in both “I Love Lucy” and “Desperate Housewives.” It 
seems as though materialism was just as important in 1950 as it is today, in 2005.  
 By looking at the roles that sex and sex appeal played on television in the 1950s and 1960s, we see images 
that were socially acceptable during those two decades.  Lucy and Ricky are never seen kissing passionately; they 
only exchange quick “pecks” on the lips and only in 5 of the 22 episodes viewed.  They were never seen engaging in 
sexual intercourse, which matches the etiquette of the men and women in society at the time. Compare those images 
with the scenes from “Desperate Housewives” and you will have a vastly different picture. For example, Gabrielle 
and Edy are always dressed in revealing clothing, sometimes even showing portions of their breasts or buttocks. 

 
3.  Conclusions  
 

Signorielli and Morgan (1996) write that “story-telling” is a key concept in the theory of cultivation 
analysis.  “As humans we communicate by the manipulation of complex symbol systems.  We have neither 
personally nor directly experienced great portions of what we know or think we know; we know about many things 
based on the stories we hear and the stories we tell.”  Before the development of television, stories about one’s 
culture were told face to face.  Today, television does most of the story telling for us.  “Therefore the cultural 
process of story-telling is now in the hands of global commercial interests who have something to sell, and who in 
effect operate outside the reach of democratic decision-making” [3].  It is not that society  suddenly accepts the 
images of suicide, scantly dressed women, and affairs with multiple partners; through entertainment programming 
we have been slowly and carefully cultivated so that we become desensitized to it.  According to their producers, “I 
Love Lucy” and “Desperate Housewives” are icons within their respective time periods.  In other words, they are 
telling us these show represent our society as a whole.  It is this idea that begins the process of cultivation. 
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1. Introduction 

Major Depressive Disorder (MDD) is a highly discussed topic among the medical and psychiatric communities. It 
was not that long ago that physicians refused to believe that depression was something that children or adolescents 
were developmentally capable of. Within the last few decades more research has focused specifically on childhood 
depression, making it increasingly more recognized in the medical setting. Up until recently, clinicians believed 
selective serotonin reuptake inhibitors were the first line of treatment for this disorder. However, in 2004 the Food 
and Drug Administration (FDA) labeled these medications with a black box warning stating there was a possible 
increase in the risk of suicide when using the medications among young patients. This announcement left many 
turning to psychotherapy techniques for treatment, hoping to find a safer outcome for their patients. Since the FDA 
announcement medical providers have been left to shift through the evidence in the medical literature to ascertain 
the safest treatment options. As the research continues to accumulate decisions need to be reached addressing 
pharmacological treatment and psychotherapy use in children and adolescents with depression in relation to the 
questionable side effect of suicide.  
 
2. Methods and Results 
 
The purpose of this paper was to perform a systematic review of the literature and examine the cumulative data 
addressing the issue, in the end being able to present a clearer picture to providers. Articles used included children 
and adolescents ranging in age from infancy to 18 years of age who met the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition criteria of major depressive disorder. Medline and PsychInfo databases were 
searched for articles meeting the defined inclusion criteria from 1971 to 2004. Variables reviewed in articles 
included psychotherapy, pharmacotherapy, the combination of both, and suicide. The peer reviewed articles used 
included background articles for epidemiology data and information on clinical presentation, along with foreground 
articles, including systematic reviews of data and randomized control studies. From the selected articles data were 
examined, extracted, and compared with one another regarding the different treatments and their efficacy in treating 
depression, along with their relationship to suicide and suicidal ideation occurrences.  Twenty-six articles matched 
the criteria and were reviewed using evidence-based methods. Information from the articles contained background 
information regarding depression, efficacy of treatment methods, and the risk of suicide when using antidepressant 
medication or psychotherapy in adolescents, as shown in Figure 1.  After close analysis of the data, there lacked a 
preponderance of evidence linking antidepressant medications and an increase risk in suicide regardless of whether 
subjects were taking the medication alone or in combination with psychotherapy. In fact, the safest and best outcome 
was combination therapy. 
 
3. Discussion and Significance 

As seen in most cases of medicine, there is no black and white answer to the question of how to treat young patients 
diagnosed with major depressive disorder. But there are some clear implications that can be drawn from the results 
of this paper, the most important being that clinicians should not shy away from treating depression in young 
patients.  Figure 2 illustrates the results found in the data, reiterating a lack of substantial evidence to suggest an 
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increased risk in suicide in these patients. Finding also suggested that antidepressants and cognitive based therapy, a 
form of psychotherapy, are helpful in most cases.[1,2] The most effective and safe treatment option for young patients 
with depression was found to be a combination of cognitive based therapy and fluoxetine.[3] 

 

Figure 1: Literature Review Flow Sheet 
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Introduction 
Assessment instruments serve a major purpose in the diagnosis of children with communication disorders.  
Currently, there is a dire need for improving assessment instruments in the area of phonology that target children 
who speak a language other than English; specifically, Spanish-speaking children (Goldstein, 2002; Iglesias, 2001; 
Kaiser, 1998).  This need becomes greater as the number of Spanish-speaking children in the schools continues to 
grow rapidly.  In the last decade, the total number of Limited English Proficient (LEP) students has risen nearly 95% 
to approximately 4.7 million; of which 76.9% have been classified as Spanish-speaking (Zehler, Fleischman, 
Hopstock, Stephenson, Pendzick & Sapru, 2003).  Word choice for test materials is a critical issue that must be 
addressed.  A Spanish-speaking child may not be familiar with a word that is used in a particular test, or may not 
recognize the object or picture that is intended to depict the word (Langdon, 1992).  The unfamiliarity of a single 
word impacts the overall test score of a child.  This is why it is important to develop a list of easily identifiable 
Spanish words that will serve as a foundation for improving phonological assessment of Spanish children with 
speech disorders.  Words that are readily identifiable will yield more accurate and natural responses from children.  
The purpose of this study, therefore, was to determine which Spanish words are known best by Spanish-speaking 
children. 
 
Participants 
Ten typically developing 5-year-old children with LEP status participated in this study.  Participants were enrolled 
in a Spanish-English dual-language program in Corpus Christi, Texas and were of Mexican descent (according to 
school records).  All ten children had Spanish language dominance, primarily spoke Spanish in the home, and 
demonstrated a tendency to prefer speaking in Spanish.  This information was derived from teacher and family 
reports.  Each child passed a hearing screening bilaterally at 500, 1000, 2000, and 4000 Hz at 25dB HL.  None of the 
participants had been diagnosed with a communication disorder or had received speech and/or language 
intervention. 
 
Procedures 
The 10 participants were assessed individually in a quiet room in the school.  Each session lasted approximately 30 
minutes and was audio-recorded on a PMD 670 digital recorder.  All children were instructed in Spanish.  Each 
child was asked to identify 70 Spanish words in the form of a picture or object.  Target words from the Assessment 
of Phonological Processes-Spanish (Hodson, 1986) were combined with other words that were carefully selected for 
5-year-old children.  Responses were recorded and awarded points based on the level of elicitation that was required 
to generate the desired response.  Immediate-spontaneous responses (those that were ideal) received four points, 
delayed-spontaneous responses received three points, delayed-imitated responses received two points and directly-
imitated responses received one point.  Based on the responses from all 10 participants, an overall score for each     
word was calculated with a maximum score of 40 points possible.                                                 
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Results 
Body parts were more consistently known than other categories of words.  Interestingly, body parts were the only 
words in the study that were not depicted in pictures; rather, they were pointed to as real objects.  Numbers and 
colors were the next best known categories of words.  Nine Spanish words received the maximum amount of points, 
indicating the words were identified immediately and spontaneously by all 10 participants in the study.  The word 
brazo on the other had did not receive any immediate-spontaneous responses and received the lowest score.  This 
information is summarized in Table 1.  Based on the total number of points and the likelihood of inclusion in future 
assessments, words were divided into three groups: (a) include, (b) probably include, and (c) exclude. 
 
Table 1:  Results and Recommendations regarding Spanish Word Recognition (N=10)* 

Include Score Probably Include Score Exclude Score 
Amarillo (yellow) 40 Azul (blue) 36       Columpio (swing) 30 
Árbol (tree) 40 Chicle (gum) 36 Pared (wall) 30 
Caballo (horse) 40 Conejo (rabbit) 36 Pollitos (chickens) 30 
Cuatro (four) 40 Cuchara (spoon) 36 Iglesia (church) 29 
Estrella (star) 40 Galleta (cookie) 36 Lechuga (lettuce) 29 
Frio (cold) 40 Jabón (soap) 36 Radio (radio) 29 
Naranja (orange) 40 Lapis (pen) 36 Cortina (curtain) 28 
Teléfono (telephone) 40 Negro (black) 36 Televisión (TV) 28 
Tres (three) 40 Sandia (watermelon) 36 Espejo (mirror) 27 
Caliente (hot) 38 Blanco (white) 35 Esponja (Sponge) 27 
Dedo (fingers) 38 Yoyó (yoyo) 35 Mosca (fly) 27 
Dientes (teeth) 38 Estufa (stove) 34 Frijole (bean) 26 
Escoba (broom) 38 Lampara (lamp) 34 Sombrero (hat) 26 
Flor (flower) 38 Muñeca (girl/doll) 34 Calcetines (socks) 24 
Huevos (eggs) 38 Oreja (ear) 34 Mantequilla (butter) 24 
Leche (milk) 38 Pájaro (bird) 34 Cáscara (shell) 23 
Libro (book) 38 Rojo (red) 34 Brazo (arm) 21 
Llaves (keys) 38 Bicicleta (bicycle) 33   
Nariz (nose) 38 Escaleras (stairs) 33   
Pantalones (pants) 38 Falda (skirt) 33   
Pescado (fish) 38 Guitarra (guitar) 33   
Uñas (fingernails) 38 Plátano (banana) 33   
Zapatos (shoe) 38 Verde (Green) 33   
Jugo (juice) 37 Vestido (dress) 32   
Lengua (tongue) 37 Crema (cream) 31   
Manzanas (apples) 37 Escuela (school) 31   
Mariposa (butterfly) 37         

* Total points possible = 40; Words in the “probably include” group require further testing 
 
Summary 
Seventy words were administered to 10 Spanish-speaking 5-year-old children in Texas to determine which words 
were named most readily.  Words that were not identified readily will be removed from the list of prospective 
Spanish phonological assessment stimuli.  Future research will involve the use of selected words with younger 
children and with children who speak other dialects of Spanish to further validate the list for assessment purposes. 
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Introduction 
An EZ-Fly System on a Bonanza Raytheon NASA Test-bed has been used by WSU to develop a Neural 

Network based Adaptive Flight Control System. This paper describes a series of simulations done on the control 
system to evaluate its ability to adapt to damage that may occur to the aircraft in flight.  These tests were done to 
verify that it would be possible for an un-experienced or un-trained pilot to continue flying a damaged aircraft with 
ease.   

When an aircraft is damaged, its parameters change.  This causes normal autopilots and other control 
systems, which are fine-tuned to the parameters of the aircraft, to be unable to compensate for the damage.  This 
prevents them from operating effectively.  The Neural based Adaptive Flight Controller uses an Artificial Neural 
Network (ANN) to compensate for these modeling errors and control-surface failures. .  The most important 
characteristic of an ANN, similar to that of a biological neural network, is fault tolerance[1].  An ANN is able to 
look at an input signal that may seem different from what it has seen before and make a decision on what that signal 
may mean.  This simply means that a neural network is easily able to handle modeling error in a system and possibly 
compensate for it.  The simulations were carried out in X-Plane, using its features for simulating damage on the 
aircraft. 
 
Flight Test on Simulator 

The EZ-Fly flight control system simplifies the flying of an aircraft for an un-experienced pilot.  The 
longitudinal stick commands the flight path angle of the aircraft instead of the pitch angle, while centering it 
commands level flight.  Similarly the lateral stick commands a bank angle instead of a bank rate and centering it 
commands a constant heading [2].  The throttle is replaced with a speed lever, hence letting the pilot set a speed and 
letting the controller control the throttle to maintain that speed. 

The Adaptive Flight Control system was initialized in MATLAB® SIMULINK®.  This system consists of 
the longitudinal and the lateral neural networks, and an inverse model of the aircraft which is defined through the 
equations of motion to serve as a reference for the neural network as to what the aircraft should be doing.  The tests 
were designed so as that both the lateral and longitudinal portions of the controller could be tested by setting up a 
strict flight profile for the aircraft to follow.  A model of the Beech Bonanza F33C single engined aircraft was setup 
to fly in X-Plane. 

The aircraft was then flown in the designated pattern to establish the base case for the performance of the 
controller.  With the base case established, the aircraft was then flown in the same pattern during which various 
control surfaces were failed.  These failures included physical losses of one or both elevators, physical damage to 
the wings and loss of ailerons and flaps, and loss of the rudder, all which occurred at various times during the flight, 
both before and during the maneuvers.   

The results of these tests were then observed and compared to see how the neural network reacted to these 
sudden changes in the parameters of the aircraft, and if it was possible for it to continue flying the aircraft with the 
damage.  The following is a result of the tests conducted; 
 
Elevator Damage Flight Profile 
• Speed: 120kts         
• Test done: Right Elevator Fail DURING Climb 



 

119 

• Step 1:- Initialize Matlab and place aircraft at 3000ft heading 0 
• Step 2:- Wait for settle  
• Step 3:- Apply 5 degrees up gamma angle @30secs  
• Step 4:- Loss of right elevator 90secs into flight 
• Step 5:- Level out at 5000 ft 
• Step 6:- Apply 5 degrees down gamma angle @200secs  
• Step 7:- Level out at 3000 ft 

                                      
                           
 

Aileron Damage Flight Profile 
• Speed: 120kts         
• Test done: Left Outboard wing Fail DURING RIGHT bank 
• Step 1:- Initialize Matlab and place aircraft at 5000ft heading 0 
• Step 2:- Wait for settle (100secs into flight) 
• Step 3:- Apply -30 degrees bank angle @200secs into flight to turn to heading 180 
• Step 4:- Level out at 180 
• Step 5:- Apply 30 degrees bank angle @350secs into flight to turn to heading 00 
• Step 6:- Loss of left outboard wing 380secs into flight 
• Step 7:- Level out at  heading 00                                                     

                                      
 

Conclusion and Further Research 
The results show that the controller was able to fly the damaged aircraft within the prescribed flight profile 

as long as the damage inflicted on the aircraft was not extreme.  It was also noticed that with loss of a portion of 
ailerons, the remaining ailerons did not require to deflect any more than they would have deflected than if there was 
no damage.  It was found that the controller’s limitation was in handling the aircraft when a sudden and extremely 
large bank angle of 60 degrees was commanded.  This sort of a bank command sent the aircraft into an irrecoverable 
spin with the neural network unable to compensate fast enough to bring the aircraft back into control.   

The next step for this project is to begin to implement this controller for multi-engine aircraft, whereby 
applying differential power to the engines gives the controller another means of controlling the heading of the 
aircraft if the rudder were damaged.   
References: 
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Figure 2:  Elevator Response Figure 1:  Flight Path Angle 

Figure 3:  Bank Angle Figure 4:  Aileron Response 
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1. Introduction 

Patented in 1991 by The Welding Institute, Ltd., 
Friction Stir Welding (FSW) is a solid-state joining process 
capable of joining almost any type of metal, including some 
previously un-weldable precipitation strengthened 2000 
and 7000 series aluminum alloys [1]. FSW can be 
accurately described as a forging and extrusion, or 
metalworking, process. In the process, a cylindrical tool, 
composed of a pin and shoulder, is rotated and slowly 
plunged into the joint line of the materials to be joined. The 
pin tool generates heat through friction and plastic strain 
energy release during mechanical deformation of the 
workpiece, which softens the material. Then, as the tool 
traverses the joint line, the material is extruded around the 
pin and is forged into a consolidated joint by the pressure 
of the shoulder.  

The resulting weld is composed of three primary 
zones: the heat-affected zone (HAZ), the thermo-
mechanically-affected zone (TMAZ), and the weld nugget. 
Tensile failure most often occurs in the area between the 
HAZ and the TMAZ, where high temperatures dissolve GP 
zones and coarsen strengthening precipitates, creating a 
local strength minima in the region [2,3]. Due to the change 
in precipitate morphology, this region is also generally 
susecptible to corrosion [4]. One way to potentially 
improve the resulting corrosion properties is through post-
weld artificial aging (PWAA) treatments. The goal of this 
research was to identify proper initial temper selection and 
post weld aging treatments for the enhancement of the 
corrosion resistance of both 2024 and 7075 alloys, and their 
dissimilar joints.  

 
Fig. 1.  FSW weld zones. 

2. Experiment, Results, Discussion, and Significance 

  For this PWAA investigation, plates nominally 
0.125-inch thick, 6 inch wide, and 25 inch long were 
friction stir butt welded in 7075 in the T6 and T73 tempers, 

as well as for 2024 in the T3 and T81 tempers. All of the 
welds were made at 600 rpm and 8 ipm, under load control, 
using the fixed pin tool shown in Fig. 2. Samples were 
machined from steady-state portions of the weld and were 
evaluated using optical microscopy, microhardness, 
electrical conductivity, tension, and exfoliation corrosion 
testing. A large number of heat treatments were 
investigated. Heat treatments were chosen based on 
conventional metallurgy, literature review findings [5], and 
an understanding of precipitation kinetics.  

  

 
Fig.2.  FSW fixed pin tool. 

Both T81 and T73 are considered highly-stable 
overaged tempers, as they have received substantial post-
weld artificial aging at temperatures that have allowed the 
majority of the dissolved solute to precipitate into stable 
phases. On the other hand, T3 and T6 are stabilized or 
peak-aged tempers, which have a much higher percentage 
of dissolved solute and therefore intrinsically possess a 
greater thermodynamic potential for transformation. Thus 
greater sensitivity to FSW in observed in 2024-T3 and 
7075-T6 than either 2024-T81 or 7075-T73, respectively. 

After welding, coupons were prepared for exfoliation 
testing per ASTM G-34. The heat treatments in Table 1 
were applied prior to testing. Samples were exposed for 96 
hours. All naturally aged specimens showed obvious signs 
of severe attack in the weld region, except 2024-T81, 
which had excellent exfoliation resistance in the as-welded 
condition. None of the treatments were successful in 
restoring the exfoliation corrosion resistance to 7075-T6, 
not even the RRA treatments, which exhibited pitting in the 
HAZ in all cases. Beneficial treatments were found, 
however, for both 2024-T3 and 7075-T73. A beneficial 
treatment was also discovered for a 2024-T81/7075-T73 
dissimilar joint, where previous attempts to create a 2024 to 
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7075 dissimilar joint observed extreme corrosion attack 
in the weld zone [6]. Micrographs of the exfoliation 
results are shown in Fig. 3. 

 
Table: 1 
Specific heat treatments investigated 

2024-T3 2024-T81 7075-T6 7075-T73 2024/7075 
Naturally Aged Naturally Aged Naturally Aged Naturally Aged Naturally Aged 
24 hrs at 225 °F 24 hrs at 225 °F 24 hrs at 225 °F 24 hrs at 225 °F 24 hrs at 225 °F 
100 hrs at 
225°F 

100 hrs at 225 
°F 

100 hrs at 225 
°F 

48 hrs at 225 °F 100 hrs at 225 
°F 

9 hrs at 355 °F 4 hrs at 325 °F 9 hrs at 355 °F 100hrs - 225°F 2 hrs at 325 °F 
1.1 hrs at 365 
°F 

1 hrs at 375 °F RRA*: 8 hrs at 
320 °F 

1 hr at 325 °F 4 hrs at 325 °F 

2.3 hrs at 365 
°F 

2 hrs at 375 °F RRA*: 11 hrs 
at 320 °F 

2 hrs at 325 °F  

4.5 hrs at 365 
°F 

4 hrs at 375 °F RRA*: 2 hrs at 
355 °F 

4 hrs at 325 °F  

9 hrs at 365 °F  RRA*: 3 hrs at 
355 °F 

8 hrs at 325 °F  

12 hrs at 375 °F  9 hrs at 355 °F 24 hrs at 325 °F  
  12 hrs at 375 °F 3,4,5 hrs at 

310,325,340°F 
 

* RRA treatments were completed by heating  for 24 hours at 250°F. 

Both microhardness and electrical conductivity 
testing were performed to validate and explain the 
beneficial changes in the corrosion behavior of the 
various materials.  In general, microhardness values 
decreased with increased aging time at temperatures 
above approximately 300°F, while electrical 
conductivity increased. Increases in electrical 
conductivity are associated with improvements in 
corrosion properties, especially in 7075 [7]. 

 

 

 
Fig. 3. Micrographs of exfoliation results for select PWAA 
treatments. 

Tensile testing was also conducted to determine the 
extent to which joint strengths were affected by PWAA. 
As predicted by the trends in microhardness, a reduction 
in tensile strength was observed with increased PWAA 
time when treated above approximately 300°F. This is 
primarily attributed to a dissolution of the strengthening 

GP zones, and a coarsening of the fine strengthening 
precipitates. 

3. Conclusions 

1) When welding 2024 in the T3 condition, the only 
treatment found to improve the exfoliation resistance of 
the weld zone was artificial aging to a full or partial 
T81 condition. 

2) For maximum corrosion resistance, with no PWAA, 
2024 material should be welded in the overaged T81 
condition. 

3) When corrosion is a concern, joining 7075 material 
originally in the T73 condition followed by PWAA, is 
preferable to welding in the T6 temper followed by 
aging to T73. This is primarily because of higher 
tensile and yield strengths and better exfoliation 
corrosion resistance.  

4) Retrogression and re-aging treatments do not appear to 
improve joint properties of T6 material due to the 
severity of the overaging in the HAZ caused by FSW.  

5) A PWAA treatment, like 4 hours at 325°F, has the 
added benefit that while it stabilizes the microstructure 
and enhances corrosion resistance, with only a slight 
reduction in tensile strength, it also does not invalidate 
the bulk material properties of 7075-T73 per AMS 
2770 rev G [8]. 

6) A dissimilar joint with good corrosion resistance is 
possible between 2024-T81 and 7075-T73 when the 
2024-T81 is on the advancing side, followed by PWAA 
for either 100 hours at 225°F or 2-4 hours at 325°F. 

Table: 2 
Tensile strength (TS), yield strength (YS), and percent elongation 
(%EL) for select alloy and PWAA combinations. 
Alloy/ Temper PWAA TS {ksi} YS {ksi} %EL 

2024-T3 Naturally Aged 63.5 45.8 12.2 
2024-T3 PWAA to T81 53.0 41.9 11.1 
2024-T81 Naturally Aged 59.5 44.0 11.0 
7075-T73 Naturally Aged 69.2 49.2 14.0 
7075-T73 4 hours at 325°F 68.7 54.9 9.5 
7075-T73 100 hours at 225°F  70.1 55.6 18.4 
7075-T6 PWAA to T73  64.1 52.5 11.4 
7075-T6 RRA*: 3 hrs at 355°F  62.3 49.1 7.2 
7075-T6 Naturally Aged 74.9 52.8 18.3 

2024-T81/ 7075-T73 4 hours at 325°F 61.8 46.1 9.4 
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1. Introduction (Describe your idea) 
 
The ultimate goal for physician assistant 

programs is to provide the right amount of education 
and clinical experience to students in preparation of 
clinical practice.  In addition, programs must 
adequately prepare students for successful 
completion of the Physician Assistant National 
Certifying Examination (PANCE). Knowing that 
program completion and PANCE completion are 
required to practice as a PA, practice exams like the 
Physician Assistant Clinical Knowledge Rating and 
Assessment Tool (PACKRAT) may be a good 
predictor for PANCE performance.  
 

Today, Physician Assistants (PA’s) are formally 
educated, nationally certified healthcare providers 
who perform evaluative, diagnostic and therapeutic 
skills under the supervision of a physician1. In order 
to be eligible for the PANCE, students must graduate 
from an accredited training program.  Although the 
ultimate goal for programs is to produce qualified 
PA’s for clinical practice, it is essential for these 
students to successfully complete the PANCE in 
order to practice medicine. 
Also, PA re-certification requires successful testing 
on the PANCE every six years  
 
        The PANCE is organized using a blueprint of 
content.  This blueprint consists of knowledge and 
skill areas including diseases, disorders, and medical 
assessment in a number of areas.2   As a result of 
increased importance of the PANCE, there are 
preparation exams available.  One such exam is the 
Physician Assistant Clinical Knowledge Rating and 
Assessment Tool (PACKRAT).  The PACKRAT is a 
multiple choice question exam patterned off the 
PANCE by using the content blueprint as a template3.  
This exam may be used as a tool to evaluate strengths 
and weakness for both the student and the program 
and to better prepare students for the PANCE.   

 
 The ability to pass the certification exam is 
paramount to the student, to the profession, and to PA 
programs.  The analysis of the PACKRAT compared 
to PANCE scores may improve the assessment of the 
program curriculum, but equally important, the 
PACKRAT may be predictive of passing the 
PANCE. Therefore, the purpose of this study is to 
evaluate whether proficiency on the PACKRAT 
exam served as a predictor of PANCE scores for 
Wichita State University physician assistant classes 
of 2003-2004. 
 
2. Experiment, Results, Discussion, and 

Significance (Describe how you developed 
your idea) 
 
The study data used in this investigation were from the WSU 

PA graduating class of 2003 and class 2004.The sample size 
consisted of 84 students who had completed the program and had 
taken the PANCE after completing the program.  For both classes, 
the PACKRAT 1 was administered at the end of the didactic year 
just prior to the beginning of the clinical rotations.  The 
PACKRAT 2 was administered following the clinical year and 
prior to the administration of the PANCE. 

 
         Correlation analysis was conducted using linear 
models to determine if there was correlation between 
PACKRAT 1 and PANCE; and PACKRAT 2 and 
PANCE scores.  Logistic regression was used to 
assess the Capability of PACKRAT 1 and 
PACKRAT 2 to predict the PANCE score. 
 
         Descriptive statistics included data from both 
classes of 2003 and 2004 with a mean PANCE score 
of 490 (standard deviation +/- 95.24).  Likewise, the 
mean for the PACKRAT 1 was 140.5 (standard 
deviation +/- 18.17).  The mean for the PACKRAT 2 
was 152.48 (standard deviation +/-13.76).  
 
         Student performance of in this study showed an 
overall first time pass rate of 95% (class of 2003) and 
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90% (class of 2004).  Comparison of student scores 
on the PACKRAT reported by number correct) to the 
performance on the PANCE (as measured by the 
reported score) showed a statistically significant 
relationship (P<0.001) with a compared Pearson 
Correlation Coefficient of 0.602 for PACKRAT 
1/PANCE and 0.744 for PACKRAT 2/PANCE. 
 
         Linear regression of PACKRAT 1 and 2 (as 
measured by the number correct) versus PANCE (as 
measured by the reported score) showed a significant 
relationship between the PACKRAT 1 and PANCE 
(P<0.05) and PACKRAT 2 and PANCE (P<0.001).  
The regression of the PACKRAT scores on PANCE 
scores revealed an r score of 0.74 and r2 of 0.55.  
Therefore, 55% of the variance in the PANCE scores 
can be accounted for by the variance for PACKRAT 
scores.  
 
         This study demonstrated that PACKRAT scores 
correlated with PANCE scores and the PACKRAT 
scores predicted success on the PANCE score. 
Statistical significance discovered in the study was 
very strong.   The measured correlation coefficient of 
0.602 and 0.744 demonstrated that performance on 
PACKRAT is correlated to the score on the PANCE.  
In other words, the higher the PACKRAT score 
(particularly the PACKRAT 2), the higher the 
expected PANCE score. 
 
         Importance of this study allows the WSU PA 
program to modify curriculum to better prepare 
students for the PANCE exam.  Also, this study may 
yield current and future discussion in utilizing the 
PACKRAT.  In addition, this study allows students 
and programs an opportunity for early intervention 
and to utilize additional resources in order to prepare 
for the PANCE.  Due to the few numbers of PA 
schools nationwide, it is often a collaborative effort 
between programs in order to maximize its resources.  
Knowing that there is variation between programs, all 
graduates must take the PANCE.  The value of  
PANCE testing preparation is integral for the 
future physician assistant. 

 
3. Conclusions 
 
Wichita State University PA students’ PACKRAT 
scores are strongly correlated with PANCE 
performance. PACKRAT 2 (taken after the clinical 
year) has a higher correlation to PANCE 
performance.  The PACKRAT appears to predict 
WSU PA student outcomes on the PANCE. 
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1. Introduction 
 

Rehabilitation (rehab) outpatient clinics help 
patients overcome physical disabilities through various 
rehabilitation services. Patients requiring rehabilitation 
services usually need to visit the rehab facility regularly 
for further care. Patients usually have to make 
appointments for their visits in advance. Traditional 
healthcare appointment systems aim at improving 
resource utilization and reducing patient waiting times 
[2]. However, these appointment allocation systems do 
not consider the profit/revenue generated by any given 
appointment into account. Rehab clinics generate 
revenue by selling services of a fixed duration. They 
usually do not receive payments directly from patients 
but rather from patients' third-party insurers. Different 
insurances pay a different price for the same service. In 
this paper, we propose a revenue management 
framework for scheduling appointments in rehab 
outpatient clinics in such a way the revenue is 
maximized and new customer fill rate is increased. 
 
1.1  Revenue Management 
 

Pak and Piersma [5] define revenue management 
as the art of maximizing the revenue generated from a 
limited capacity of a product by selling each product to 
the right customer at the right time for the right price. 
Revenue management involves segmenting customers, 
setting prices and controlling a fixed capacity to 
maximize revenue [6]. Revenue management is 
applicable in areas where the capacity is constrained 
and the product is highly perishable in nature. 
Traditionally applied to the travel and hospitality 
industries, revenue management is being employed 
across a growing range of industries. A major 
application of revenue management is in the airline 
industry, hotels and restaurants, and car-rentals. 
Lieberman [4] suggests that the application of revenue 
management can be extended to healthcare as well. The 

effect of revenue management depends on three main 
areas, namely, customer segmentation, demand forecast 
and booking policy.  
 

Based on the insurance, the customers in rehab 
clinics can be segmented into high, medium and low 
revenue generating classes. In addition to these 
segments, customers can also be classified as new or 
return patient [2]. In this paper, we consider four 
different customer segments: new patients, high-
revenue class, medium-revenue class, and low-revenue 
class. Usually in revenue management, either a bottom-
up or a top-down forecasting approach is adopted. In a 
bottom-up approach, the demand for different customer 
segments is forecasted for each period. In a top-down 
approach, an aggregate forecast is made and then the 
anticipated demand is broken down into forecast for 
different customer segments by means of probability 
distributions [7]. In this study, the aggregate daily 
forecasted demand is segmented into different customer 
groups' forecast by means of discrete probability 
distributions (i.e., a top-down forecasting approach is 
utilized). Airlines and hotels usually follow nested 
booking policy for reserving seats and rooms, 
respectively. Nested policy reserves a fixed capacity to 
different customer segments and the segment that 
produce higher revenue are allowed to use the capacity 
reserved for any less-profitable segment [3]. In this 
paper, we adopt the nested booking policy for 
allocating appointments. 
 
2. Capacity Partitioning and Resource Allocation 
Framework 
 
We propose a capacity partitioning and resource 
allocation framework (CPRAP) for reserving capacity 
to different customers segments and allocating 
appointments. Barut and Sridharan [1] have proposed a 
similar capacity apportionment framework for the 
made-to-order manufacturing industry. We measure the 
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capacity of a rehab clinic in terms of available appointment 
slots of 15 minutes.  
 

In lines with the nesting policy used by airlines and 
hotels, a fixed capacity is reserved for each customer 
segment and higher revenue classes will have access to the 
reserved capacity of the lower revenue classes. Once the 
capacity that is available for each segment is determined, 
every appointment request is checked against the available 
capacity. If the existing resources are not sufficient to 
accommodate requests from return customers, part-time 
therapists are used to satisfy the demand. However, we 
assume that new patients can not be treated by a part-time 
therapist. 
 

Operating factors that are considered in the simulation 
study are demand, resource availability, and revenue 
attractiveness. Demand represents the forecasted daily 
demand. This factor is varied at three different levels, 50, 
75, and 100 customer requests per day. Resource 
availability is a function of the number of salaried therapists 
in the system. If four salaried therapists are present in the 
system and each therapist works for seven hours a day, then 
the total resource available in a day is determined by 
4*7*60 = 1680 minutes. This factor is varied at three levels:  
4, 6, and 8 salaried therapists. The revenue attractiveness 
factor is similar to the profit attractiveness factor used by 
Barut and Sridharan [1]. This factor indicates the rate of 
change of revenue generated by two successive customer 
classes. If Ri is the revenue generated by customer class i, 
then revenue attractiveness is given by Ri+1 / Ri. When Ri is 
equal to one, there is no difference in the revenue generated 
by different classes. In this study, the revenue attractiveness 
factor is varied at four levels: 0.5, 0.7, 0.9, and 1.0. The 
CPRAP is tested for these operating factors using simulation 
analysis. The simulation is run on Arena simulation 
software (Version 7.01, Rockwell Software Inc.). 

 
The performance of CPRAP is evaluated and compared 

with the FCFS policy. Metrics that are used for comparison 
of the two policies include percentage increase in the 
revenue (PIR) generated with the existing resources, 
percentage increase in profit (PIP), and increase in the new 
customer fill rate (PIF). 
 

The simulation results revealed that tighter the capacity, 
greater the percentage increase in revenue. The percentage 
increase in revenue generated from the existing resources 
ranged from -2.82% to 20.92%, with an average increase of 
2.94%. The percentage increase in profit ranged between 
0% and 17.25%, with an average increase of 6%. This 
shows that the profit generated under CPRAP is always 

greater than or equal to the profit generated under 
FCFS. In addition to the financial metrics, fill rate for 
new customers is an important measure that is 
analyzed. The percentage increase in fill rate as a result 
of adopting CPRAP recorded low and high values of 
0% and 100%, respectively, with the average increase 
being 46.98%. The simulation results are summarized 
in Table 1.  

 
Table 1: 
Simulation Results 

Metric Minimum Maximum Average 

PIR -2.82 20.92 2.94 

PIP 0.00 17.25 6.00 

PIF 0.00 100.00 46.98 

 
3. Conclusion 
 

Revenue management is an important tool in 
customer acceptance and resource allocation policy 
when there are different customer classes generating 
different levels of revenue and when the capacity is 
scarce. In this study, a new approach to the appointment 
allocation procedure in rehabilitation outpatient clinics 
has been introduced. We observe that when CPRAP is 
utilized, total revenue and as a result the total profit 
increases. Furthermore, the fill rate of new customers 
improves. 
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1. Introduction 
 
 This paper surveys bioengineering applications of lithium batteries. Batteries fall into two main categories: 
primary or single use and secondary or rechargeable cells. Lithium ion batteries used in bioengineering devices 
belong to the second group of batteries while cells containing lithium-metal anodes used in bioengineering devices 
belong to the first group [1].  

          
2. Applications of lithium batteries and lithium ion batteries in bioengineering devices 
 

Several kinds of lithium batteries have been developed for powering implantable bioengineering devices. 
These batteries which use lithium as anode include [1] lithium iodine polyvinylpyridine, lithium silver chromate, 
lithium cupric sulfide [2], lithium thionyl chloride, lithium CFx, lithium silver vanadium oxide, lithium MnO2 and 
lithium ion batteries which are used in different implantable bioengineering devices. 

Lithium iodine polyvinylpyridine (PVP), lithium silver chromate (Li/SC) and lithium cupric sulfide (Li/CS) 
batteries are mainly used in heart pacemakers which needs power in microwatt range. Figure 1 shows discharge 
curve of a lithium iodine polyvinylpyridine battery under a 100 kohm load at 37oC. Lithium thionyl chloride (Li/TC) 
batteries are mainly used in implantable devices which consume higher power in milliwatt range such as drug pumps 
and neurostimulators. These batteries are also used in advanced pacemakers capable of doing other therapies like 
multisite pacing. Figure 2 shows discharge of a lithium thionyl chloride battery under a 49.9 kohm load at 37oC. 
Lithium CFx batteries are used in implantable devices like previously mentioned advanced pacemakers. These 
devices need a higher current in micro ampere range compared to lithium iodine batteries. Lithium silver vanadium 
oxide (SVO) batteries are used in implantable cardiac defibrillators (ICD) which provide a high energy shock 
directly to the heart to stop fibrillation. Lithium MnO2 batteries are also used in implantable cardiac defibrillators. 
Lithium MnO2 batteries with high output currents in the 13 amperes range have already been produced.  

Lithium ion batteries are used in implantable devices, like left ventricular assist devices (LVAD) and total 
artificial heart (TAH), which need high power and therefore cannot deploy primary lithium batteries. The power 
requirements of these devices are too high to be satisfied by rechargeable implantable batteries. For example the 
battery should be capable of cycling at high rates for several years in the range of 0.5 to 3 A of current with an 
average current of 1 A and working voltage of 20 to 30 V. Therefore external lithium ion batteries are the main 
source of energy in these devices. The power is transferred to the device by telemetry. However a tiny implantable 
battery pack is also used in some of these devices to provide backup energy in case of failure of external battery. 
These batteries are capable of providing power of the device for about one hour per day independently. Moreover 
lithium ion batteries are used in implantable hearing assist devices like implantable cochlear stimulation devices. 
The batteries which are used in implantable hearing assist devices are small coin type cells and can be implanted 
with the device and recharged through the skin. Besides some neurostimulators may need lithium ion batteries to get 
enough longevity in a device which is of acceptable size for implantation. More recently efforts have been made to 
charge the batteries implanted with pacemakers using wireless near-infrared power transmission. 
 
3. Conclusion  

 
The specification and application of primary and secondary lithium batteries used in bioengineering were 

explained in this paper. In general lithium batteries are more attractive option than any other battery for  
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bioengineering applications specially powering implantable devices due to their favorable characteristics like high 
specific energy and energy density, High discharge rate capability at 37oC, high capacity, long operating time at 
37oC, long cycle life at 37oC, low self-discharge at 37oC, low internal resistance and surface temperature at high 
discharge rates, state of charge detection capability, quick charging capability with good full charge detection point, 
high quality, uniform cells (in terms of capacity, internal resistance, etc) and forewarning of premature cell failure. It 
is notable that recently efforts have been made to expand the applications of lithium ion batteries so that they can be 
implanted inside human body. Thanks to their high power density and recharging capability, the prospect of 
extending applications of lithium ion batteries in bioengineering applications in near future is much more promising 
than primary lithium batteries. 

    
[1] Takeuchi, E., Leising, R., “Lithium Batteries for Biomedical Application” MRS bulletin, August 2002, 
      pp 624-627 
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Fig.1. discharge of a lithium iodine                                    Fig.2. discharge of a lithium thionyl chloride 
 Polyvinylpyridine battery under a 100 kohm load              battery under a 49.9 kohm load at 37oC [3] 
at 37oC [3] 
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Introduction 
 Congestive heart failure (CHF) is a condition in which the heart is unable to pump enough blood to meet 
the needs of the body. Acute decompensated heart failure (ADHF) is an acute worsening of CHF.  The patient is 
acutely ill, generally requires hospitalization, and has significant symptoms such as shortness of air and excess fluid 
even at rest or with minimal activity.  Symptoms are caused by increased blood pressure in the lungs which drives 
fluid out of the vasculature and into lung fields.[1]  Although no consensus guidelines exist for ADHF, treatment is 
aimed toward improving symptoms, particularly shortness of air.[2] 
 In 2003, 4.9 million people in the U.S. had CHF.  There are 550,000 new cases each year[2] and the 
incidence of CHF has increased 155% over the past 20 years.[3]  These increases are likely due to the growing 
geriatric population.  CHF is a significant source of morbidity and mortality.  Over one million U.S. hospital 
admissions annually are attributed to CHF.[2]  Direct and indirect heart failure treatment in the U.S. topped $24.3 
billion in 2003 making it the most expensive hospital admission diagnosis and the single largest expense for 
Medicare.[1,2,4]  Nearly $500 million is spent annually on heart failure medications.[4] 

Nesiritide, a human B-type natriuretic peptide (BNP), is the first new ADHF agent on the market in over 10 
years and was approved for use in the U.S. in 2001.[1]  The medication binds to a receptor on vascular smooth 
muscle and endothelial cells and causes dilation of veins and arteries.  Nesiritide is indicated for patients with ADHF 
who have shortness of air at rest or with minimal activity.  The medication relieves symptoms by decreasing blood 
pressure in the lungs and also has a mild diuretic effect.  The recommended dose is a 2 mcg/kg intravenous bolus 
followed by a continuous infusion of 0.01 mcg/kg/min.[5]  BNP levels are routinely monitored in patients with 
ADHF as a marker of severity of illness, however BNP levels should not be ordered for patients receiving nesiritide 
because nesiritide is BNP and the levels will be meaningless.  Cost of nesiritide is approximately $400 per dose. 
 Based on the high prevalence of CHF, high cost of treatment, administration restrictions and patient 
monitoring, and limited evidence of effectiveness for other disease states, it is critical that utilization is monitored.  
This monitoring helps ensure that hospitals and health-care providers are effectively treating their patients in the 
most cost-effective way.  Nesiritide is a fragile peptide, protein that requires careful handling and preparation.  
Administration of nesiritide must be carefully monitored and used only in the appropriate situations.  
 The purpose of this drug usage evaluation (DUE) is to evaluate Nesiritide usage at Wesley Medical Center. 
By review of patient charts and records, two questions will be answered: 
1. Does nesiritide administration match the defined protocol at this facility?  The defined protocol includes 
proper patient selection and required monitoring parameters.  Outlying uses of the drug will be described, as well as 
consistencies and inconsistencies in use. 
2. What are the outcomes of patients who are treated with Nesiritide?  Outcomes will be described as length 
of hospital stay and mortality. 
Based on the findings of the data collection, review of the hospital policy may be indicated.  
 
Methodology 

The study design is a retrospective, non-interventional DUE.  The facility under review is Wesley Medical 
Center, Wichita, Kansas, a 760-bed tertiary care facility and teaching hospital.  All patients receiving nesiritide from 
March 1, 2004 to February 28, 2005 were included in this DUE.  Most of the necessary data for this study was 
collected from the hospital’s integrated computer documentation records.  Any data missing from the computer 
documentation was collected from the actual patient charts.  This resulted in 115 orders for nesiritide in 106 patients.  
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Results: 
The average patient age was 67 ± 12 years; 65% of patients were male. The top five co-morbid disease 

states patients possessed were hypertension, coronary artery disease, smoking, diabetes, and CHF.  Nephrology was 
the primary ordering service (46%), followed by Cardiology (28%), and Cardiovascular Surgery (18%).  Nesiritide 
was initiated during coronary artery bypass graft surgery in 17 patients.  The all-cause in-hospital mortality rate was 
21%.  The hospital’s preprinted protocol-based orders were utilized in 77% of patients (89/115).  Even with 
preprinted orders, the administration criteria were completely addressed in only 56% of patients (50/89).   
 Indications for drug use documented in the patient chart included BNP level ≥ 400 (72%), CHF (35%), 
kidney failure (22%), cardiomyopathy (6%), and fluid overload (3%).  No indication was found in the chart in 25% 
of patients.  Prior to nesiritide administration, 21% of patients had contraindications against therapy.  The most 
common side effect, occurring in 51% of patients, was a systolic blood pressure that dropped below 90 mmHg 
within two hours of administration.  Serum creatinine increased by greater than 0.5 mg/dL in 31% of patients, 
indicating possible acute kidney failure.  
 The average number of doses per patient was 3.75 ± 4.17; average cost per patient was $1587 ± $1768.  A 
total of 510 infusions were prepared costing $215,944, however only 416 of these doses were actually administered 
and charged to the patient.    The 94 wasted doses are not reimbursable and resulted in $39,801 lost product.   
 
 

 

Discussion: 
 This was a large, extensive DUE that will provide valuable information to the hospital’s Pharmacy & 
Therapeutics Committee.  The committee will now need to discuss mechanisms to increase compliance with use of 
the preprinted protocol-based orders, appropriate dosing, monitoring, and appropriate indication for use.  This may 
include such mechanisms as physician education, pharmacy intervention for patients falling outside the appropriate 
use protocol, or restricting the medication to use by certain physicians or physician groups.  To reduce hospital 
costs, the pharmacy department will need to discuss production processes that will reduce the amount of wastage. 
 

Conclusion 
 This drug usage evaluation demonstrates that nesiritide is not being used in full accordance with the 
outlined standards set by the hospital’s Pharmacy and Therapeutics Committee.  Mechanisms to increase physician 
compliance and reduce product wastage should be explored.   
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Table 1: Nesiritide Drug Utilization Evaluation Criteria     
Criteria Expected Actual 
Justification for Use:   
       1. Acute Decompensated Heart Failure (ADHF) 100% 35%  
Critical Indicators:   
     A. Criteria for use met and documented   
       1. ADHF (NYHA Class III-IV) 100% 35% 
       2. BNP level > 400 pg/mL prior to therapy 100% 72% 
     B. Dosed appropriately  100% 48% (bolus); 87% (drip) 
     C. Absence of contraindications to therapy 100% 79% 
     D. Length of therapy < 48 hours 78% 51% 
     E. BNP levels obtained while patient on nesiritide 0% 30% 
Complications   
       1. SBP < 90 mmHg on therapy 11% 51% 
       2. Possible kidney failure (↑ in SCr > 0.5 mg/dL) 15% 31% 
       3. Death 1.5% 21% 
Outcome Measures   
       1. Length of stay 5.4 days 15.8 days 
       2. ICU length of stay 2.5 days 11.7 days 
       3. Readmission for any reason within 30 days 20% 21% 
       4. Readmission for heart failure within 30 days 7% 6% 
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1.  Introduction 
Non-profit, faith- and community-based organizations (FBO/CBOs) have long provided essential services to the 
communities in which they are based.  Much of the charitable work in communities is performed by small, under- or 
non-funded organizations that are driven more by their passion to help those in need than by a formal mission or 
structure.  These smaller organizations have traditionally faced restrictive barriers in accessing federal funding to 
support their efforts (1).  Some of these barriers, particularly those related to prohibitions against religious activities, 
have been addressed through the “charitable choice” amendment to the 1996 Personal Responsibility and Work 
Opportunity Reconciliation Act (1, 2).  However, the lack of organizational capacity, defined by Grantmakers for 
Effective Organizations (3), as “the ability of an organization to fulfill its mission through a blend of sound 
management, strong governance, and a persistent rededication to achieving results.” (p. 33), continues to hamper 
these FBO/CBOs.  The Compassion Capitol Fund was created through the White House Office of Faith-Based and 
Community Initiatives to address this disparity in capacity.  In 2004, Wichita State University’s Self-Help Network: 
Center for Community Support and Research (SHN) received a Compassion Capitol Fund award and became the 
intermediary organization for Compassion Kansas, a three-year initiative through which small grassroot 
organizations receive mini-grants and technical assistance to enhance organizational capacity. 
2. Compassion Kansas Implementation 
In the first year of Compassion Kansas, 20 Kansas FBO/CBOs have been receiving capacity-building assistance 
since the beginning of 2005.  Out of approximately 110 applicants, Year One sub-awardees included a fairly equal 
mix of primarily faith-based and primarily secular organizations.  See Table 1 for service areas of the organizations. 
 
Table 1.  Service areas and number of organizations providing services to specified population      
Service area/population  Number of orgs. serving population       
Homeless     9 
Elders in need    9 
At-risk youth    18 
Families in transition    10 
Intensive rehabilitation   3 
Marriage ed. and prep.   2          
(Note: Numbers do not equal 20 because most organizations serve more than one population). 
 

 The primary components of the Compassion Kansas initiative are as follows:   
Mini-grants – Non-profits and FBO/CBOs from across Kansas with budgets under $500,000 were invited to apply 
for Compassion Kansas mini-grants.  Organizations were asked to submit proposals for up to $10,000 to support 
capacity-building needs related to areas such as technology, board and staff development, etc. 
Organizational Capacity Assessment Survey (OCAS) - The OCAS, created by the TCC Group (3), is completed 
online by a board member, executive director and staff member from each organization.  The survey assesses an 
organization based on the five organizational capacities described below: 
A) Leadership Capacity: the ability of organizational leaders to create and sustain the vision, inspire, model, 
prioritize, make decisions, provide direction and innovate in an effort to achieve the organizational mission. 
B) Adaptive Capacity: the ability to monitor, assess, and respond to internal and external changes. 
C) Management Capacity: the ability to ensure the effective and efficient use of organizational resources. 
D) Technical Capacity: the ability to implement all key organizational and programmatic functions. 
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E) Organizational Culture: the organization’s unique history, language, structure, set of values and beliefs. 
F) Technical assistance – In addition to mini-grants, sub-awardees receive technical assistance related to areas in 

which capacity is low, as identified through the OCAS.  A project facilitator from SHN is assigned to each 
organization and provides on-going technical assistance that generally includes such activities as strategic 
and/or outcome-based planning, board development, program evaluation, etc.  See Figure 1 for an example item 
from an OCAS report that is provided to the organization and is used by project facilitators to develop technical 
assistance goals. 

Core Capacity Ratings

63%
74%

67% 68%

39%

0%

20%

40%

60%

80%

100%

Adaptive
Capacity

Organizational
Culture

Leadership
Capacity

Management
Capacity

Technical
Capacity  

Fig. 1.  Example of capacity ratings in core areas 
3.  Conclusions 
Although only baseline data is currently available, the following “lessons learned” pertain to the group of 20 sub-
awardees for 2005:   
• FBO/CBOs tend to be similar to other non-profits in their needs for capacity-building assistance, looking for 

assistance with strategic planning, board and staff development, community awareness, and management. 
• An initial assessment of the capacity building needs of FBO/CBOs can help in directing services and assistance.   
• Some FBOs and CBOs are struggling with issues related to becoming a 501(c)3 organization.  Some found that it 

is better to be subsumed under an umbrella non-profit.  Others found the requirement of maintaining a board to 
be too prohibitive or unappealing and opted not to pursue nonprofit status.  Consideration of the structure of 
FBOs and CBOs can help in providing the appropriate types of capacity building.   

• FBO/CBOs represent a great resource to communities, especially in light of increasing needs and dwindling 
public and private resources.  Public awareness is lacking regarding the preponderance of services provided by 
FBO/CBOs.  Also, many FBO/CBOs lack connections to other non-profits in their area.  Greater attention is 
needed to develop the awareness and relations of FBO/CBOs within their communities.   

• Newly formed FBO/CBOs typically have a great deal of difficulty meeting the requirements of grant 
applications.  Most RFPs require a level of sophistication and skills, as well as tangible resources such as internet 
connection and accounting software, that precludes many small, new organizations from accessing these funds. 

• An understanding of the typical life-cycle of organizations is essential to providing the appropriate level and type 
of capacity building services.  Support such as provided through Compassion Kansas appears to be particularly 
beneficial in sustaining organizations through the difficult start-up phase of the organizational life-cycle. 

Next steps: 
Following the completion of the post-test OCAS by year one organizations, SHN plans to investigate effects of the 
intervention (technical assistance) as well as possible differences between FBOs and CBOs.   For year two, 20 
additional FBO/CBOs were awarded mini-grants and began receiving technical assistance in December 2005.  In the 
fall of 2006, FBO/CBOs will again be invited to apply for the third round of Compassion Kansas awards. 
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1.  Introduction 
 
 Parkinson’s Disease (PD) is a common neurological illness and various degrees of depression frequently 
complicate its course.1  While the high frequency of depression in PD seems established, the nature of the 
relationship between the two remains uncertain.  Attempting to distinguish the origin of depression in PD patients is 
complex due to the shared functional impairments and neuroanatomical changes of both disorders.  PD is a 
progressive disorder that results in complete dependency of the patient at its most severe state; therefore, some 
research suggests depression as secondary to the reaction and consequence of the diagnosis of this persistent disease.  
However, the neurodegeneration that occurs in PD, which is also implicated in the neurobiological basis of 
depression, supports the idea of a biological origin of both PD and depression2.  Hence, the purpose of this study is 
to evaluate the onset of depression in Parkinson’s disease patients and establish grounds for this co-morbidity with 
depression by examining the psychosocial stress of the PD diagnosis triggering depressive symptoms, as well as the 
collective biological foundation of both PD and depression.   
 
2.  Methodology 
 
 To evaluate the link between the co-morbidity of Parkinson’s disease and depression a systematic review of 
the literature was undertaken.  The investigation utilized the Medline database and included articles from 1970 to the 
present.  Twenty articles were reviewed using evidence-based methods.   Articles included for review incorporated 
Parkinson’s disease and depression.  Variables examined consisted of neurodegeneration that occurs in PD patients, 
neurotransmitters involved in PD as well as depression, psychosocial stressors of a chronic illness diagnosis, and the 
onset of depression relative to the diagnosis of PD.  Articles were chosen for analysis based on the journal’s 
reputation, the study type (randomized controlled trials and literary reviews) and the included relevant material 
considered necessary to address the premise being examined. 
 
3.  Discussion 
  
  The findings in this literature review demonstrate that the diagnosis of PD, a progressive incurable disorder, 
is a powerful cause of despair for the patient.  Activities of daily living such as walking, eating, and talking are all, 
in time, negatively affected and many, in the diseases later stages, are eventually unfeasible for the PD patient.  The 
course of this disease is a long one, with pharmacological agents less able to control the physical manifestations of 
the disease in its later stages.  Initial treatment demonstrates optimistic outcomes for the patient physically, however 
as the disease progresses, the characteristic traits of PD; tremor of the hands, limbs, jaw, and face, rigidity or 
stiffness of the limbs and trunk, bradykinesia or slowness of movement, and postural instability or impaired balance 
and coordination, become a battle that the patient is unable to overcome. Research on the occurrence of depression 
during the course of PD was seen to be greatest at three stages; the period of initial diagnosis, the period of decrease 
in independence, and the rapid decline and worsening of symptoms3.  The beginnings of the disease (the initial 
diagnosis) and its later advancement (total dependence) have a substantial impact with respect to depressive 
episodes.  
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Alternatively, a biological basis linking PD and depression implicated common areas of neurological 
involvement.  Depression in PD is the result of the neurodegenerative process characterized by deterioration of the 
subcortical nuclei, some of which have also been implicated in depression.4   PD patients with co-morbid depression 
have smaller subcortical nuclei which is similar to non-PD patients with depression.5 Changes in the brain chemical 
messengers are thought to be the key neurochemical mechanism behind depression and PD.  Changes in both the 
serotonin and dopamine systems have been implicated in depression.  Decreased numbers of serotonin neurons in 
the dorsal raphe nucleus and dopamine neurons in the ventral tegmental area are found postmortem in PD patients 
with a history of depression.6 Evidence from transcranial sonography studies of depression suggests a 
pathophysiological role of a variation of ascending and descending pathways in the brainstem with a consecutive 
imbalance of neurotransmission.  These similar findings in unipolar depression and depression in Parkinson's disease 
indicate that alteration in the basal limbic system may be a common pathway in the pathogenesis of depressive 

illness.7     
 

4.  Conclusion 
 

Twenty articles were examined and incorporated in this literary review.  Twelve articles in this review meet 
the criteria for Level I randomized controlled trials.  The supplementary articles meet the criteria for Level II and 
Level III verification.  In accordance with the Level I criteria reviewed, a Grade A recommendation for a dual 
etiology behind the co-morbidity involving the disease states of Parkinson’s and depression is recommended.  The 
Parkinson’s disease patient population is biologically affected by an underlying physiological degeneration.  This, 
paired with the fact that PD is a physically impeding illness, thus adding stress and despair to the diagnosed 
individual, readily explain the frequent occurrence of depression as a concurrent state. 8, Fig.1   
 

 
Fig. 1. Suggested Model for the multi-factorial causes of depression in patients with Parkinson’s disease 
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1. Introduction 
       The more science and technology develops, the 
more demand on reliability and security of complex 
systems are required.  But, in many cases, failures are 
inevitable.  Thus, on-line monitoring of such faults as 
they occur during operation of a dynamic system is 
necessary.  As a consequence, functionally redundant 
fault detection schemes were developed [1].  In this 
study, estimator based fault detection methods will be 
the focus.  The key to estimator based fault detection 
is to generate a fault indicating signal (residual) using 
input and output signals from the monitored system.  
Faults are detected by setting a variable threshold on 
a residual quantity generated from the difference 
between real measurements and the estimates of these 
measurements found using the mathematical model.  
However, there is always a model-reality mismatch 
between plant dynamics and the model used for the 
residual generation.  Consequently, the residual 
generator must be made robust to the modeling 
uncertainties and disturbances.  The residual should 
be sensitive to faults but insensitive to the modeling 
uncertainties and disturbance [2].  But, due to 
inevitable parameter uncertainties and disturbance 
encountered in a practical application, we will rarely 
find a situation where the conditions for a perfectly 
robust residual generation are met.  It is therefore 
necessary to provide sufficient robustness not only in 
the residual generation stage but also in the decision-
making stage.  The goal of robust decision-making is 
to minimize the false and missing alarm rates due to 
the effects that modeling uncertainties and unknown 
disturbance will have on the residuals.  This can be 
achieved in several ways [3].  In the adaptive 
threshold approach, the residual thresholds are varied 
according to the control activity of the process.  Also, 
the order reduction of the residual generator is 
researched because it gives us a fast data processing 
and the reduction of the complexity.  The generalized 

observer is easier to handle than the state observer for 
the order reduction so, in this study, the generalized 
observer is used.  In the fault detection literature this 
observer is usually called a fault detection filter to 
emphasize the relationship with the filtering concept.  
Recently, the LMI (Linear Matrix Inequality) 
technique has received much attention.  So, we try to 
design the robust and reduced order fault detection 
filter (RFDF) via LMI approach.   
 

2. Main Result 
       Let’s consider the following uncertain 
continuous time linear system described by 
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where nRtx ∈)(  is the state, mRty ∈)(  is the measured 

output, fnRtf ∈)(  is the detectable fault signal of the 
sensor, component and actuator faults, dnRtd ∈)( is 
the bounded disturbance and unRtu ∈)( is the control 
signal.  To included the plant model uncertainties, we 
formulate them in the form of a polytopic model as 
follows 
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The former approach is to formulate the RFDF 
problem as a ∞H  model–matching problem [4].  It 
can be stated as  

d
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However, this approach may produce a false alarm in 
a no fault situation [6].  Thus, we propose new 
approach which is multi-objective ∞H  optimization 
[7] based on the model-matching formulation.  We 
can describe the RFDF design problem in multi-
objective −H  optimization setup as the following 
figure 1. 

 
       In the figure, )(sW  is the reference model and a 
poorly chosen reference model can result in a 
residual generator with poor robustness [5].  The 
suitable choice helps focusing on the robustness 
properties while keeping the residual sensitive to 
fault and conforming to the specified performance.  
With given positive scalar fd αα ,  and uα , the RFDF 
design problem in multi-objective ∞H  optimization 
setup is to find )(sF such as (5) 
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Using Finsler’s lemma and congruence 
transformation, (5) can be transformed to the 
following LMIs (6).  Thus, the reduced-order RFDF 
can be obtained by solving  
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where 0ˆ >P  and  ufd ααα ,,  are given as positive scalars. 
 

3. Conclusion 
       According to the result, we can find that the detection time 
is not much changed from reducing the filter order.  In other 

words, the order reduction does not give much 
degradation on the detecting 
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performance. Thus, our RFDF order reduction is 
applicable.  Also, from this research, the assertion in 
[8] and [9] that the time window size and the proper 
threshold selection play an important role on the 
detecting performance is verified 
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1. Introduction 
 
 Calix[4]pyrroles have been around since 18861 
when Baeyer synthesized a fully meso-substituted 
porphyrinogen. Since then there has been a lot of work 
to understand and improve the anion binding properties 
that are inherent to these molecules2. Also, work has 
been done with substituting on the pyrrole rings and a 
very small amount on adjusting the meso carbons. In 
this paper a calix[4]pyrrole will be presented with the 
meso carbons contained within a heterocyclic 
compound able to bind metal ions (Figure 1). The 
synthesis and unusual spectral characteristics will be 
discussed.  
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Fig. 1. Calix[4]5-(pyrrol-2-yl)-4,5-diazaflurene 
 
2. Experimental 
 
 All chemicals were used as received. 4,5-
diazafluore-9-one (dafo) was synthesized as described 
previously3. 
 
Calix[4]5-(pyrrol-2-yl)-4,5-diazaflurene: 100 mg of 
dafo, 7 mL of glacial acetic acid, and 5 mL of 
nitrobenzene were brought to a reflux. 38.12 μL of 
pyrrole was added and mixture was refluxed for 4 
hours. The mixture was cooled and ether was added. 
The solid was removed by filtration and dried 
overnight. Yield: 86%. 1H NMR (300 MHz, CDCl3), δ: 
7.62-7.72 (m, 8H  
 

dafo, 4H pyrrole), 7.78-7.86 (m, 8H dafo), 8.22-8.26 
(m, 8H dafo, 4H pyrrole) ppm. 
 
Absorption Studies: Absorption spectra were obtained 
with a Cary-14 UV/Vis/NIR spectrophotometer. 
 
Emission Studies: Emission spectra were obtained with 
the Spex Fluorolog. Slits were set at 6 mm to allow for 
room temperature spectra to be obtained. 
 
Computational Studies: Calculations were effected 
using Gaussian ’98W, version 5.4 (Rev. A9), and 
Gaussian ’03 (Rev. B.03) for UNIX. The molecules 
were optimized using Becke's three-parameter hybrid 
functional B3LYP4a with the local term of Lee, Yang, 
and Parr4b and the nonlocal term of Vosko, Wilk, and 
Nassiar4c.  The basis set SDD was chosen for all atoms 
to allow for correlation with other molecules in the 
future. The optimizations and the simulated absorption 
spectrum were all run in the gas phase. 
 
3. Results and Discussion: 
 
Absorption Studies:  
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Fig. 2. Absorption spectra of the calix[4]pyrrole 
 
Spectra were run in chloroform for solubility reasons 
and to avoid interaction of the solvent with the binding 
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of the anion in question. In Figure 2 the red spectrum 
was obtained from the calix[4]pyrrole without anions 
present and the blue spectrum was obtained after 
fluoride was added. The red-shift is indicative of the 
molecule changing shape and enveloping the fluoride 
ion.  
 
Emission Studies:  
Emission spectra of free (red) and fluoride bound 
(blue) calix (Fig. 3) were collected at 77K in 4:1 
EtOH:MeOH 
 

Fig. 3 Emission spectra of the calix in the unbound form (red line) 
and the fluoride bound form (blue line) 
 
solvent. Both spectra were obtained by exciting at 
316 nm.  The unbound form is the easier spectrum to 
understand because the peak at 490 nm arises from 
the emission from the dafo part of the molecule. The 
peaks at 590 and. 640 nm were found to originate 
from the absorption peak at 490 nm, not at 316 nm. 
The same is true for the fluoride bound calix. The 
emission observed at 500 nm is generated from the 
316 nm excitation. The other peaks are generated 
from a combination of different excitation 
wavelength.  
 
Computational Studies:  
Conformational studies have been conducted to 
investigate the energy difference between the anion 
bound and unbound states. Figure 4 shows the 
conformational change the molecule undergoes when 
an anion, in this case fluoride, binds. Beside the 
structure is the calculated energy. When the fluoride 
binds the symmetry changes from Cs to C2v, this is 
consistent with a  

drop in the overall energy of the system. This 
conformational change is believed to assist in the 
shift seen the absorption spectra. 

 
Fig.4 Calculated structural conformations along with the energy 
difference between them. 
 
 
4. Conclusions: 
 
 The synthesized calix[4]pyrrole has exhibited 
unique electronic properties which are evident in the 
absorption spectra. The ability of the molecule to 
recognize anions of various sizes can be exploited 
and possibly catalysis could take place, such as 
conversion of hydroxide into oxygen. The next step is 
to attach metal containing groups and explore the 
various properties of those systems. 
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1. Introduction 
 

 An Easy Fly System on a Bonanza Raytheon NASA Test-bed has been used by Wichita State University to 
develop a Neural Network Based Adaptive Flight Control System. This paper describes different control methods 
developed for the Easy Fly System in order to reduce the workload of the pilot while still giving him complete 
control of the aircraft. The simulation is done by interfacing X-PLANE, the flight simulation software, with 
MATLAB Simulink, wherein the controller models are constructed and compiled. The four different types of 
controllers that have been developed are  i) flight path angle (γ) controller  ii) pitch angle (θ) controller,  iii) flight 
path angle rate (γ dot) controller and  iv) pitch angle rate (θ dot) controller. In order to evaluate its stability and 
response, each controller requires the velocity and its corresponding parameter (for example, flight path angle for 
the flight path angle controller) to be commanded from the pilot. A trim feature has also been added for the 
controllers. These controllers have been designed for longitudinal control only, i.e. lateral control is not taken in to 
account while running the controller. Three of the four controllers have been evaluated for their performance and 
behavior by students of Wichita State University, who are pilots as well as non-pilots, the results of which will be 
presented.  
 
 
2. Experiment and Results 
 
 Three out of the four different types of longitudinal flight controllers were tested and evaluated by students 
of Wichita State University. The evaluation was carried out by running the MATLAB version of the longitudinal 
controllers on one computer and interfacing it with another computer running a Bonanza simulation on X-PLANE, 
using User Datagram Protocol or UDP internet protocol. The three controllers that were evaluated were: i). Flight 
Path Angle (γ) Controller, ii) Flight Path Angle Rate (γ dot) Controller and iii) Pitch Angle (θ) Controller. X-
PLANE simulated the cockpit instrument panel and a forward view from the aircraft. The evaluation pilots were 
seated at the computer running X-PLANE and were made to use a joystick with a power lever to control the aircraft. 
The MATLAB Simulink models displayed the numerical values of commanded speed and the corresponding input 
parameter depending on which controller was being evaluated. The commanded speed was also sent to X-PLANE 
and was displayed on the autopilot instrument panel. For the Flight Path Angle controller, a trim feature was added 
to set a desired rate of climb or descent. This rate was also displayed on the autopilot instrument panel. The students 
evaluated the system by performing the following flight test profile: 
 

• Demonstrate speed control with stable speed at 90, 110 and 130 knots with near step input command 
changes as speed is changed.  

• Demonstrate flight path control at several airspeeds: 
o Command level flight at 80 knots. 
o Climb to and level off at 4000 ft. 
o Speed up to 100 knots. 
o Descend back to 3000 ft resuming level flight. 
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o Command 120 knots. 
o Climb back to 4000 ft and level off. 
o Slow down to 80 knots. 
o Descend back to 3000 ft. 

 
The students evaluated the three controllers by performing the 
above flight test profile and by filling out a survey based on the 
Cooper-Harper scale [1]. The Cooper-Harper ratings and 
comments by the six students who participated in the evaluation 
have been summarized in the Tables 1-3. 
 
Table 1: 
 Evaluation Summary for Flight Path Angle Controller 
 
 

Cooper-Harper Ratings by  
Student number 

Student Comments 

Flight Test Point  
1. Speed Control “Holds velocity well” “Lost 60 ft of altitude while changing from

to 80 knots. Otherwise altitude held well” 
2. Flight Path Control    
    at various speeds               

“Climbs and descends well within stalling limits” “Runs smoothl
really slow at 80 knots” “Vertical speed fluctuates a lot at
“Airspeed stayed right where I had set it while climbing and desce

 
Table 2: 
 Evaluation Summary for Flight Path Rate Angle Controller 
 
 

Cooper-Harper Ratings by 
Student number 

Student Comments 

Flight Test Point  
1. Speed Control “Sensitive when reaching high/low speeds” “Seemed to start 

descend with changes in speed” “At higher speeds, it became im
compensate for control” 

2. Flight Path Control  
    at various speeds 

“Takes a while to get used to.” “Constant control is required” “N
to maintain speed and climb as plane tends to crash”  “Getting
rates of climb was difficult at times” “Controller seemed to be try
zero rate of climb while climbing” “Major deficiencies!”  

 
Table 3: 
 Evaluation Summary for Pitch Angle Controller 
 
 

Cooper-Harper Ratings by  
Student number 

Student Comments 

Flight Test Point #1 #2 #3 #4 #5 #6  
1. Speed Control “Constant force needs to be applied to the joystick in order 

altitude.” “Just a few ‘trim’ adjustments needed” 
2. Flight Path Control 
   at various speeds 

“Less sensitive, requires more force over longer periods 
climb/descend.” “At a speed of 80 knots, it is nearly impossible
the altitude unlike at higher speeds.” “Speed is not mainta
descent.”  “Maximum rate of climb at 80 knots is 100 ft/min w
desirable.”  “At airspeeds higher than 80 knots, it was easier to k
of the aircraft.”  “Vertical speed climbs steadily and lowers suffici

 
 
3. Conclusions 
 
From the tests and evaluations conducted, it was seen that Flight 
Path Angle Controller (γ) was the easiest to use when compared 
with the other two controllers. In addition, its performance, in 
terms of maintaining velocity and altitude, was also found to be 
better. The piloted flight simulations and flight test evaluations 
show that the controllers are proceeding toward acceptable 
handling qualities, but still need some work. 
 
[1] Cooper-Harper Ref. NASA TND-5153 
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Introduction 

Obesity is on the rise in the United States population, and severe obesity is commonly associated with high 
plasma c-reactive protein levels [1]. C-reactive protein (CRP) is a nonspecific plasma protein produced in the acute 
response to any sort of systemic inflammation, infection, or damage to tissues.  In particular, high-sensitivity c-
reactive protein is the best and most clinically useful measurement of inflammation [2, 3]. 

High levels of plasma CRP are recognized to be an independent risk factor for cardiovascular disease (CVD) [2, 
4, 5-9] and play a direct role in atherosclerosis [1, 8, 10-11].  According to the American Heart Association and the 
Center for Disease Control, a plasma CRP level of <1.0 mg/L is classified as low risk for CVD.  A CRP of 1.0-3.0 
mg/L is considered average risk for CVD while values of >3.0 mg/L of CRP in the plasma are considered high risk 
for CVD [2].   

Currently, the primary treatment for reducing CRP levels has been diet induced weight loss [5].  The 
Mediterranean diet (MD), a diet recommending increased intakes of foods such as fruits, vegetables, walnuts, whole 
grains, and olive oil, has been shown to significantly decrease CRP levels and improve endothelial function [12].  
The MD has recently been recognized by the American Heart Association to have impressive effects on the 
progression of cardiovascular disease [12].  Also, low carbohydrate diets (LCD) are gaining popularity and have 
been examined for their effects on elevated CRP [1].   

Both the Mediterranean diet and low carbohydrate diets have been studied separately, however, a collective 
analysis of all studies involving the use of these diets to lower CRP levels has not been completed.  In this study, a 
systematic review of the studies examining these two diets and their effects on CRP levels will be performed.  The 
outcomes will determine which diet is more effective in reducing CRP levels and, thus, reducing the incidence of 
cardiovascular disease in patients with high levels of plasma CRP.   
Methods, Results, Discussion, Significance 

A systematic review of the literature available between October 2004 and June 2005 regarding the 
Mediterranean diet and low carbohydrate diet and their effects on CRP levels was conducted.  The review included 
the databases Medline, PubMed, and FirstSearch using the terms c-reactive protein, diet, low carbohydrate diet, 
Mediterranean diet, ketogenic diet, and inflammatory markers.   

Articles were chosen for inclusion in the review if CRP plasma levels were used as an endpoint with either the 
Mediterranean diet or a low carbohydrate diet as an intervention.  The category of low carbohydrate diet was further 
divided into very low carbohydrate diet (VLCD) meaning <10% total daily calories coming from carbohydrates or 
<35 grams of carbohydrates daily and low carbohydrate was defined as >10% but <46% total calories from 
carbohydrates or >35 grams but <160 grams of carbohydrate daily.  The results were obtained and additionally 
separated based on gender of the sample studied. 

Twelve studies were found that examined either the MD or LCD and their effects on serum CRP.  Four studies 
examined the MD while the other eight involved a LCD or VLCD.  Half of the articles for the Mediterranean diet 
showed significant decrease in CRP after dietary change (p=0.01) whereas the other half showed no significant 
change in plasma CRP levels.  Three articles studied VLCDs.  One showed no effect on CRP while another showed 
significant reduction with adherence to the diet (p< or = 0.005).  The third revealed no effect on CRP overall, but a 
significant reduction in those with a high risk CRP levels at the beginning of the study.  This study is thus classified 
in Figure 1 as showing a significant reduction in CRP.  Two articles examined what would be classified as a VLCD 
for a few weeks and then increased carbohydrate intake to meet the  
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classifications for a LCD.  For the purposes of this study these two articles are considered LCD studies.  Thus, four 
articles showed significant reduction in CRP with adherence to the LCD diet (p<0.05), while one revealed no 
evident change.  (Figure 1).   
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Figure 1:  Low carbohydrate diet (LCD), Very low-carbohydrate diet (VLCD), 
Mediterranean diet (MD), c-reactive protein (CRP) 

Gender did not affect the response of CRP to either diet.  Only two articles examined men alone.  In one, a 
VLCD was shown to significantly decrease CRP.  The other, involving the MD, concluded no significant change in 
CRP in men (Figure 2).   

0 0.5 1

Number of studies

MD

LCD

VLCD

Di
et

 

Effect of diet on CRP in Males

No change in CRP

Significantly
reduced CRP

Figure 2  
Four articles addressed CRP’s response to diet in women.  One article showed significant reduction in CRP in 

females with adherence to the MD.  Three articles examined either the LCD or VLCD.  LCD was found to 
significantly decrease CRP in two articles while the lone article examining a VLCD revealed no change in CRP 
levels in women (Figure 3).  
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Limitations to this study include recent recognition of this issue and, therefore, fewer studies available, inability 

to measure adherence to each diet in the studies used, failure to control for body mass index (BMI) or weight 
loss from the diets, and misinterpretation of the results portrayed by the authors of studies used. 
Conclusion 

At this time, very-low carbohydrate diet appears to most significantly and quickly lower CRP levels in obese 
individuals.  No benefit of any of the three diets was observed in healthy individuals with normal BMI values.  No 
recommendations can be made for either gender as far as which diet is more effective at lowering plasma CRP 
levels.  No recommendations for safety of diets long-term can be made.   
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Introduction 

Diethylstilbestrol (DES) is the classic example of 
an endocrine disruptor and exemplifies the damage 
done by xenoestrogens. DES is a non-steroidal, 
synthetic estrogen that was developed to supplement 
a woman's natural estrogen production. DES was first 
prescribed by physicians in 1938 for women who 
experienced miscarriages or premature deliveries that 
were believed due to insufficient levels of estrogen. 
However, in 1971 Herbst et al. reported the 
occurance of vaginal clear cell adenocarcinoma in a 
group of young women who were exposed to DES in 
utero [1]. 

We use Syrian golden hamsters (Mesocricetus 
auratus) to investigate the phenomenon of neonatal 
DES-induced endocrine disruption. Preliminary 
studies conducted in our lab showed that neonatal 
exposure to DES induced morphological and 
functional abnormalities in the hamster ovary. 

In order to further investigate the neonatal DES-
effects on the immature hamster ovary we exploited 
the cheek pouch of the Syrian golden hamster. Data 
collected from prior studies involving cheek pouch 
transplantations showed that transplanation of 
prepubertal ovaries while still encapsulated within 
the bursa hindered the process of vascularization 
which in turn led to the inability of the cheek pouch 
to sustain the implant. Our modified approach 
involves the dissection of ovaries out of the 
encapsulating bursa from control and neonatally 
DES-exposed donor hamsters and then 
transplantation of the naked ovaries into the cheek 
pouches of control and neonatally DES-exposed host 
hamsters.  

 
The hamster cheek pouch  

The hamster cheek pouch is a convenient and 
well established site for tissue transplantation studies. 
It is a diverticular, bilateral, symmetric, and double-
walled epithelial structure that is derived from the 

oral cavity and is used to store and transport food. 
The pouches expand dorsally from the mouth to the 
shoulder region located ventral to the ears [2,3]  

The hamster cheek pouch has been used 
extensively due to its ability to accept a variety of 
grafts [4] because of its “immunologically 
privileged” nature [5].  No lymphatic tissue exists in 
the wall of the cheek pouch [6] so the reduced 
number of Langerhans cells and lack of lymphatic 
drainage result in blockage of the immune response 
and thus local immunological tolerance. The areolar 
connective tissue barrier also aids in cheek pouch 
immunity [2,5].  

In addition to the immunologically privileged 
nature of the hamster check pouch, other advantages 
include: 1) The ability to frequently evert the check 
pouch in order to observe, measure, or photograph 
implants at different stages without causing any 
undue trauma to the animal, 2) the membrane is 
almost transparent, a feature that facilitates the 
observation of the implant as well as any 
neovascularization as a result of angiogenesis around 
it, and 3) implantation of grafts as well as preparation 
of the cheek pouch is relatively easy and 
sophisticated or sterilized equipment is unnecessary 
[4].  

 
Transplantation of ovaries into the cheek pouch   

The sex of Syrian golden hamsters was  
determined within 6-8 hours of birth (day 0) and litter 
size was adjusted to eight neonates per/litter by 
eliminating extra males. All animals in a litter were 
treated with a single subcutaneous injection of 50µl 
of corn oil vehicle (control hamsters) or vehicle 
containing 100µg DES (~33 mg/kg body weight). 
Prior to puberty (day 21), control and DES animals 
were bilaterally ovariectomized through two dorsal 
incisions. For this surgical

http://en.wikipedia.org/wiki/Estrogen
http://en.wikipedia.org/wiki/1938
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procedure, animals were anesthetized with an intra-
peritoneal injection of Nembutal sodium solution at a 
dose of  0.15ml/100g of body weight. Excised 
ovarian masses were then placed in sterile cell culture 
media prior to implantation.With the aid of a 
dissecting scope each ovary was dissected out of its 
bursa and accompanying oviduct. 

The transplantation procedure took place while 
the animal was still under anesthesia. The cheek 
pouch was everted with forceps and spread on a 
paraffin plate and held in place with pins. Using a 
dissecting microscope, an incicison was made with a  
pair of scissors in the epithelium of the pouch and a 
pocket was opened between the two epithelial layers 
using forceps. The ovarian mass was then inserted 
into the pocket and the inscision was sealed using 
liquid suture material.  

Cheek pouches were inspected weekly by 
anesthetising the animal, everting the cheek pouch, 
and measuring dimensions of the ovarian masses. 
The estrus cycle of each animal was also checked on 
a weekly basis (an indicator of ovarian function).  

At two months of age, the animals were 
terminated. Viable transplant masses and host uteri 
were harvested and subsequently fixed in neutral-
buffered 4% paraformaldehyde. 

 
Results 

Inspections of the everted cheek pouch 
containing the bursa-free ovarian transplants revealed 
extensive vascularization. Tissue harvesting occurred 
two months later and uteri in the ovariectomized and 
successfully transplanted host hamsters had 
dimensions similar to those of normal uteri in intact 
animals (Fig.1) as well as the charactersitc 
dimensions seen in DES-exposed uteri (Fig. 2). The 
uteri of the hamsters with unsuccessful ovarian 
transplants were atrophic due to the absence of 
ovarian estrogens (Fig. 3).  

 
Conclusions 

Our preliminary results support the feasibility of 
the transplantation procedure and shows that the 
immature ovary can reach mature functionality once 
transplanted into the cheek pouch. The ability to 
perform such transplants allow us to further examine 
the effects DES has on the immature hamster ovary. 
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Fig.  1. Uterus and cheek pouch implants from  
a control homo-transplant  
 

 
Fig.  2. Uterus and cheek pouch implants from 
a DES homo-transplant  

 

 
Fig.  3. Uterus with unsucessful cheek pouch 
implants  
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Introduction 

In 2004 37.2% of Wichita Public Schools tenth grade students scored proficient or above on the state math 
assessment; seventh grade math scores were not much greater: 48.2% (Funk, 2005).  Reading and writing scores for 
middle and high school students ranged from 53% to 65%.  The way a person learns and processes information is 
dependent upon their cognitive ability (Crain, 2005); people cannot learn information that is presented in a manner 
that is too complex for their level of cognitive understanding.  If teachers knew in what stage of cognitive 
development their students’ were operating, they could plan developmentally appropriately lessons.   

Piaget hypothesized that children learn in qualitatively different ways based upon their level of 
development.  He placed people in one of four stages:  sensorimotor, preoperational, concrete, and formal operations 
(Muuss, 1996).  In order to determine what stage of cognitive development a person was operating in, Piaget 
developed a series of tasks which he used to assess children’s levels of cognitive abilities. The clinical method 
developed by Piaget is administered in a one-on-one setting; it is not a method which is feasible for use by a 
classroom teacher.  Thus, there is a need for an objectively scored paper-pencil test that classifies cognitive abilities 
which could be administered by classroom teachers to groups of students.  Bakken (1995) created a paper-pencil test 
based on Piaget’s tasks that can be used by classroom teachers to determine what level(s) of cognition their students 
are functioning in. Unfortunately, problems with the scoring technique limited the validity and reliability of the 
instrument; therefore, a revised scoring system was developed that simplified and broadened the scoring of the test. 
 
Hypothesis 

There are three hypotheses in this study.  First, the criterion-related validity of the instrument will be 
increased due to restructuring of the scoring method.  Second, the test-retest reliability of the instrument will 
increase due to restructuring of the scoring method.  Third, the difference between the old and new scoring methods 
will be significantly statistically different. 
 
Experiment, Results, Discussion, and Significance 
 
Participants 

  This study is using data that was collected on participants during a previous study. Third, fifth, seventh, 
tenth, and twelth grade students participated.  Some attended parochial school while others attended public.  

 
Instrument 

 There are 21 multiple-choice items on the objectively scored Piagetian based paper-pencil test that was 
designed to determine what stage of development children are operating in (Bakken, Thompson, Johnson, Clark 
Dywer, 2001).    The test can be used to classify students as preoperational, concrete operational, or formal 
operational; this test also assesses which substage children are operating in (see Appendix B).    

Two criterion-related validity studies of the instrument have been conducted (Skar, Bakken, Thompson, 
Johnson, 1995).  A random sample of 40 third grade students from four elementary classrooms participated in the 
first study.  Each child was given the concrete operational Piaget tasks using a clinical interview technique; then the 
students were administered the written test for those items that measured concrete operations.  The paper-and-pencil 
test indicated a statistically significant correlation for concrete operations: sub 1 (r = .75, p < .01), sub 2 (r = .69, p <  
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.01), and sub 3 (r = .69, p < .01).  For the second validation study, a random sample of 40 fifth grade children 
from four classrooms were assessed.  Concrete operational substages indicated a significant correlation (r = .69, p 
< .01), and both formal operation substages also yielded a significant correlation (r = .54, p < .01 for the first 
substage; and r = .45, p < .05 for the second substage).  Thus, the multiple-choice test of Piaget tasks suggests a 
valid technique of identifying individuals’ cognitive thinking, and offers a means of administration to groups at 
one sitting; however, restructuring of the scoring method may increase the validity of the instrument. 

  In order to establish test-retest reliability two studies were done which measured students’ responses to 
the Piaget paper-pencil test at a 3 week interval (Skar, et al., 1995). The first study included 80 seventh grade 
students.  Statistically significant correlations were found for concrete operations (sub 1, r = .24, p < .05; sub 2, r 
= .37, p < .01; sub 3, r = .42, p < .01), and for formal operations (sub1, r = .44, p < .01; sub 2, r = .54, p < .01). 
The second study assessed a total of 56 students from ninth and eleventh grades.  Data indicated a significant 
correlation for concrete operations (sub 1, r = .67, p < .01; sub 2, r = .63, p < .01; sub 3, r = .69, p < .01) for 
formal operations   (r = .70, p < .01 for the first substage and r = .61, p < .01 for the second substage).  Data 
suggests that the Piaget paper-pencil test is a reliable means of identifying students’ levels of cognitive thinking; 
however, restructuring of the scoring method may strengthen the reliability of the instrument. 

 
Procedure 

Bird (2005) conducted a study of seventh-grade children, using Bakken’s (1995) Piagetian paper-and-
pencil test.  However, in scoring the protocols she found three items that were missed by over 85% of the students 
in the beginning formal stages, but students would then get later-stage formal operation items correct that were 
successively more difficult.  Consequently, items 14, 15, and 16 were eliminated from the new scoring procedure 
because of extreme item difficulty and stage-like order of development that was missing.   

 
Data Analysis 

In order to establish test-retest reliability a correlational analysis of the new scoring method will be used 
to determine the reliability between the pre-test and the post-test scores.  In order to determine criterion-related 
validity, we will use a correlational analysis between paper-pencil tests and clinical interviews.  For the third 
hypothesis, a t-test after Hotelling will be used to analyze whether the validity and reliability coefficients of the 
revised scoring method are statistically significantly different than the original scoring method. 
 
Conclusions 
 The revised scoring method found stronger relationships between test and retest scores than the original 
scoring method did.  Validity correlations were also stronger when the revised scoring method was used.  The t-
test indicated that the revised scoring method was statistically significantly more reliable for each substage 
analyzed; however, it was only statistically significantly more valid for two of the three substages. 
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I. Introduction  
     As an alternative to the numerous distinct controller 
design algorithms in continuous-time and discrete-time 
classical control textbooks, a simple, unified design 
approach is presented for all standard continuous-time 
and discrete-time, classical compensators independent 
of the form of the system information. This approach is 
based on a simple root locus design procedure for a 
proportional-derivative (PD) compensator [2, 3, 4]. The 
delta operator, which serves as a link between the 
continuous-time and discrete-time procedures, offers 
improved numerical properties to the traditional 
discrete–time shift operator. With this proposed 
approach, designers can concentrate on the larger 
control system design issues, such as compensator 
selection and closed-loop performance, rather than the 
intricacies of a particular design procedure [2, 4].  
      Procedures for standard compensators (lead, 
proportional-integral (PI), proportional-integral-
derivative (PID), and PI-lead compensators) have been 
developed, but due to space considerations only the PD 
procedure is presented in this paper. This paper is 
organized as follows. In Section II, generalized 
magnitude and phase criteria are presented. PD 
compensator design and an example are presented in 
Section III. Conclusions are presented in Section IV.   
 

II. Compensator Design 
     The integrated design procedure using time or 
frequency domain plant data requires a generalization 
of the angle criterion from root locus design. The 
standard closed-loop system is shown in Figure 1  
where K  is the control gain, )γ(Gc   is the compensator 
and )(γG p  represents the plant dynamics. There is a 
close connection between the forward shift operator q 
and the Z-transform variable z. The delta operator 

defines an alternative discrete time operator, 
Δ

1qδ −
= ,   

where Δ  is the sampling period.  Similarly, we define a 
new transform variable γ  associated with δ  as 

1)/Δ(zγ −= [1]. The new variable γ has the following 
relation with continuous time domain, 

sΔ

s Δ 0
γ e 1 Δ 0

Δ

=⎧
⎪=⎨ −

≠⎪⎩

, where s  is the Laplace transform 

variable. 
      

 
                    Fig. 1. Closed-loop block diagram  
 

The design point in continuous-time root locus is given 

by 2
0 n ns ζω jω 1 ζ= − + −  where ζ  is the damping 

ratio and nω  is the normal frequency. In root locus 
design, the compensator must satisfy the well-known 
angle and magnitude criteria 
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In Bode design methods, the specifications are 
incorporated through the desired phase margin PM  and 
gain crossover frequency cgω  and result in another set 
of angle and magnitude constraints  
 

K Gc (γ) Gp (γ) 
R (γ)   + 
            
           −     
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     Equations (1) and (3) can be combined to get the 
generalized angle and magnitude constraints 
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where the desired angle in the angle constraint is, 

⎩
⎨
⎧

+°±
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=
BodePM,180

locusroot,180
φ . Using the angle 

constraint in (5), the desired compensator angle cθ  
can be computed from the plant information and the 
design point without knowledge of the compensator 
type.   
                                     

cθ:)(γGφ)γ(G 0p0c =∠−=∠                                  
(6)  
 

 In root locus methods, cθ  determines a geometric 
relationship between the design point and the 
compensator poles and zeros. In Bode methods, cθ  is 
the phase that must be added at the gain crossover 
frequency. 
 

III. PD Compensator 
     As in the continuous-time case, the design 
procedures for all compensators are based on the PD 
design procedure. The PD compensator in our unified 

notation has a transfer function, 
1Δγ
αγ

)(γG c +
+

= ,                                             

the angle of the PD compensator at the design point 
0γ  is, 1)γ(Δα)(γ)(γGθ 000cc +∠−+∠=∠= , 

therefore         
  

1)γΔ(θα)(γθ 0c0z +∠+=+∠=                                  
(7) 
 

must hold and the compensator zero is given by 
 

)θ(tan
ω

σα
z

0
0 +=                                                        

(8) 
 

where 000 jωσγ +−=  is the design point in the 
unified   notation. 
     As an example, we will use root locus to 
design a PD compensator for 

γ0.995γ
0.995γ0.005)(γG 2p +

+
=  with a  

sampling period of 01.0=Δ  seconds. The closed-loop 
step-response is specified to have an overshoot of less 
than 4% and a settling time of less than 4 seconds. 
      Using standard second and assumptions in the 
continuous domain, these specifications should be met 
by a design point of 0.5j1s0 +−= . From (2), this 
corresponds to 0.4950j0.9963γ 0 +−=  for delta-
domain root locus. The desired compensator angle cθ is 
computed from (6), the compensator zero is computed 
from (7) and (8), and the gain K  is calculated from the 
magnitude criterion in (5). The root locus results are 
shown in Table 1. As can be seen from Table 1, the 
design point is achieved and the design specifications 
are met. 
 

TABLE 1 
PD COMPENSATOR RESULTS 

Compensator angle )(θc         1.097 rad 

PD zero )(αPD         1.2391 
K(gain)         0.9987 
Closed-loop poles  -0.9963 ±  j 0.4950 
Settling time measureds )(T          2.60 sec 

Percent overshoot measured(P.O.)          0.77 % 

                                  
IV. Conclusion 

     The design procedures for four compensators: lead, 
PI, PID and PI-lead were developed from a PD design 
procedure. Only the PD compensator is presented here.      
These procedures are analogous to the continuous-time 
design procedures presented in [2, 3]. This common 
design approach helps to bridge the gap between the 
more intuitive continuous-time design and the practical 
direct discrete-time design. 
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1.  Introduction 
     Approximately 700,000 Americans suffer a stroke or cerebrovascular accident (CVA) each year, making it the 
third leading cause of death, and a leading cause of long-term disability[1].  The number of stroke survivors is 
increasing because of improvement in the management of acute stroke.  This has resulted in greater numbers of 
stroke survivors who will suffer from significant residual physical and psychological impairments[2].  Depression is 
an important complication following the event of a stroke.  Poststroke depression (PSD) affects 20-50 percent of 
patients within one year after stroke[3].  Depression is considered to be the most common emotional outcomes of 
stroke[4].  PSD is often not detected or inadequately treated by healthcare professionals[5].  The challenge of 
accurately diagnosing depression after stroke is a concern of healthcare providers.  
     The prevalence of post-stroke depression is undeniably high and on the rise due to the increasing age of today’s 
population.  The main objective of this research paper is to outline the efficacy and safety of the pharmacologic 
treatment options for poststroke depression, according to the most recent medical literature available.  Furthermore, 
there is little evidence in the literature regarding evidence-based guidelines for clinical practitioners to reference in 
regard to selection, timing, and duration of treatment when faced with this increasingly common medical dilemma.   
 

2.  Methods, Results, Discussion, and Significance 
     An evidence-based systematic review of the current literature was conducted utilizing multiple databases to 
identify randomized, placebo-controlled trials examining the pharmacologic treatment options for Poststroke 
Depression.  Databases utilized were Pub Med, Medline, CINAHL, Expanded Academic ASAP, PsycINFO, Ovid, 
and First Search databases from 1990 to the present.  The search was done using the keywords of poststroke 
depression, treatment AND poststroke depression, stroke AND depression, cerebrovascular accident AND 
depression, antidepressant treatment AND poststroke depression.   
     Articles were individually reviewed and selected based on the quality of methodology and randomization of each 
individual study; emphasis was on randomized-controlled trials (RCTs). Articles selected were dated no earlier than 
1990.  Patients in the studies analyzed had no history of depressive disorders or other psychiatric disturbances 
previous to stroke. Depression will be defined individually by each study included in this article according to 
specific DSM IV criteria and other tools used to assess level of depression.  Based on a preliminary evaluation of the 
available literature, there was a significant amount of research studies focused on SSRIs and TCAs.  Therefore, this 
research project is designed to compare the studies on these two classes of antidepressants as they relate to the 
treatment of PSD. 
     Twenty-two pharmacological articles were selected for review; 14 were RCTs, 8 other.  All 22 articles were 
examined but this study will particularly focus on the RCTs examining treatment of PSD.  In the RCTs, a 
cumulative total of 847 patients were finally selected for review. The average time from onset of acute stroke to 
enrollment in the research studies was less than 12 months. Among the 14 RCT treatment trials, some comparing 
more than one drug to placebo; 10 trials used SSRI, 6 trials tested TCA, and 4 studies examined other 
antidepressants. The SSRIs included were fluoxetine, citalopram, and sertraline; TCAs included were nortriptyline; 
and other antidepressants included were reboxetine (a NARI-noradrenaline reuptake inhibitor), methylphenidate (a 
psychostimulant), and maprotiline (a tetracyclic antidepressant). The average duration of treatment in the trials 
ranged from 6 weeks to 26 weeks.   
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    Based on this review, it was determined that several treatment options exist.  Comparison of the data 
extracted from the studies showed variable recommendations for the pharmacologic treatment of PSD. This 
research study was designed to focus on RCTs. There was a total of fourteen treatment trials found in the 
literature.  Of these fourteen, Table 1 demonstrates the distribution of studies which demonstrated clinical 
evidence to support various antidepressants. 
     The superiority of one drug over the other cannot be accurately deduced from the literature.  However, it 
is apparent that SSRIs are more commonly prescribed today for treatment of PSD than TCAs.  Fluoxetine 
has the most RCTs supporting its use. It has shown to be safe and efficacious when started at 20 mg/day.   
Initial doses of any medication when starting in an elderly patient must be small and side effects should be 
closely monitored by the clinician. 
 
Table: 1 
Drug Class  Name  Number of RCTs Reference Number 
TCA  Nortriptyline 5  [6-10]  
 
SSRI  Sertraline  1  [11] 
  Fluoxetine  5  [6, 9, 12-14] 
  Citalopram 2  [15, 16] 
 
OTHER  Reboxetine 2  [15, 17] 
  Methylphenidate 1  [18] 
 
 

3.  Conclusions 
     The approach to diagnosing and treating PSD has proven to be exceedingly difficult based on the 
numerous inconsistencies in the literature. Effective treatment depends on an accurate diagnosis.  The 
diagnosis of PSD should be considered in any patient following stroke with loss of energy, loss of appetite, 
sleep disturbances, alteration of mood, agitated state, or suicidal thoughts. Antidepressants should be 
chosen with careful attention to patient specific condition, side-effect risks, and drug interactions with 
concurrent medication.  SSRIs are commonly prescribed today for treatment of PSD.  Fluoxetine has the 
clinical data supporting its use.  Further trials with larger sample sizes and longer duration of treatment are 
still needed to accurately provide treatment recommendations to practitioners.  
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1. Introduction 
Over the past two decades there has been increasing evidence demonstrating that smoking is the leading 

cause of preventable death in Western Society1.  Smoking indirectly results in more deaths each year in the United 
States than AIDS, alcohol, cocaine, heroin, homicide, suicide, motor vehicle crashes, and fires—combined2. 
Smoking contributes to diseases such as cancer, atherosclerosis, osteoporosis, and heart disease, to name a few.  
These facts alone should provide significant incentive for individuals to stop smoking.  The problem is that smoking 
is an addiction and individuals who desire to quit often need the help from a primary care provider, whether it be a 
physician, nurse or a physician assistant (PA).  It is imperative for those who work in the health care professions to 
have a good knowledge base about smoking and avoid smoking themselves.  It has been shown that physicians with 
poor health habits, such as smoking, are much less likely to counsel patients about the benefits of smoking cessation 
and possible health risks that they are exposed to3.  This finding could also be extrapolated to the other health care 
professions such as nursing and PA.   The physician assistant profession is of particular interest because the field is 
fairly new and there have been no studies conducted on them in this regard.  Since the birth of the profession in 
1965, the number of practicing Physician Assistants (PAs) has been growing, particularly in rural states such as 
Kansas making them a vital link in the care of patients.  With higher standards placed upon them, their role as health 
care providers has increased.  Like other health care professions, it is important for them to be knowledgeable and 
set good examples for their patient clientele and coworkers.   
 
2.  Experiment, Results, Discussion 

This study was designed to take a cross-sectional view of tobacco use behaviors, factors that contribute to 
tobacco use, and beliefs about tobacco counseling among Kansas PAs.  A survey consisting of 16 questions with 
multiple choice, dichotomous and Likert type questions was sent through United States mail to a convenience 
sample of PAs licensed in the state of Kansas.  The survey asked for the subject’s total years of practice and their 
practice specialty including an estimate of the total hours of direct patient contact they had per day and the number 
of their patients and co-workers who use tobacco.  Subjects then rated their stress level and answered information 
about smoking and tobacco use counseling.  Additionally, subjects were asked to estimate their own use of tobacco, 
including their number of uses per day, if they have ever tried to quit in the past 12 months and the reasons for 
personally using tobacco.  All subjects were required to complete additional information concerning personal beliefs 
about tobacco and tobacco cessation counseling.  The prevalence of tobacco use among Kansas PAs, both smoking 
and use of other forms of tobacco was very low (4.3 and 2.7 percent respectively).   

When compared to studies of other health care professionals such as physicians and nurses, the prevalence 
of smoking among Kansas PAs was similar to that of physicians, whereas nurses have a higher prevalence of 
smoking4,5,6.  Differences in smoking prevalence between physicians nurses and PAs, may be explained by the level 
of education of each profession4.  From 1974 to 1985, level of education was the major sociodemographic predictor 
of adult smoking status in the United States.  Persons with higher college degrees tend to smoke less than those with 
lower or no college degrees.  This may explain why nurses smoke more since the majority of the nursing population 
has an associate degree, whereas the majority of PAs have the baccalaureate degree.   

It has been thought that stress plays a significant role in the reasons why people use tobacco.  The PA 
smokers that completed the survey expressed much more stress in their lives as compared to the non-smokers.  This  
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compares well to a study performed on nursing students and student teachers, both occupations considered to have 
high levels of stress, and found that more nursing students smoked than student teachers.  The study also revealed 
that among nurses who smoke, stress tends to prevent smoking cessation, while maladaptive coping techniques, 
together with the absence of available social support outside of nursing, can lead to greater smoking rates5.   

There have been questions regarding the abilities of health care providers in tobacco cessation counseling, 
especially those that personally use tobacco products.  Many believe that health care providers that use tobacco may 
not properly counsel their patients about the dangers of tobacco use.  When PAs where asked about the importance 
of tobacco counseling, both the current smokers and users of other tobacco products were less likely to believe that 
counseling was important.  This also corresponds well to a study conducted by Stillman and associates concerning 
the attitudes and smoking behaviors among nurses and physicians.  This study found that health care professionals 
who smoke are likely to be more lenient about enforcement of smoking cessation and less supportive of a hospital-
wide smoke free policy7.  It is interesting to note that of the tobacco users in general, the users of other types of 
tobacco products shared a different view concerning the health dangers of tobacco as compared to that of smokers.  
The other types of tobacco group felt that tobacco use was less dangerous than all other subjects, smokers included.  
This could be due in part to the lack of public acknowledgement of the health dangers of smokeless tobacco.   
 
3.  Conclusion 

Because of the increased health risks associated with tobacco use, it is a problematic behavior among 
Americans.  There is a preponderance of evidence demonstrating that the reasons why people continue to smoke is a 
of lack of education.  Tobacco users may know that there are health risks involved with tobacco use, but they may 
not know the extent of harm that they are causing themselves.  Besides treating disease and illness, it is the role of 
the primary health care provider to help educate patients about the harms of unhealthy lifestyles and the benefits of 
healthy ones.   
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1. Introduction 
 
Virtual Reality (VR) technology has progressed over the last 40 years from its early inception as panoramic view 
presentation and “the ultimate display” to three-dimensional manufacturing modeling, complete with tactile control 
and shape and texture modeling using “datagloves”.  Applications have been numerous, from motion picture 
production and selection of vacation resort destinations on the family computer, to manufactured part modeling for 
product demonstration and sales. As VR technology progresses, VR will create new social benefits and public 
enhancements to quality of life and public safety. 

 
VR models have stepped beyond the realm of providing the personal computer user a 360-degree panorama view of 
a hotel room to now presenting complete “virtual tours”. Indeed, today’s pc-user now has the capability of walking 
into a building and strolling down the hall to a room and looking around from any point in that room.  VR is thus a 
terrific tool for “selling” facilities to potential customers or clients. However, VR can be used even more as a tool in 
facility design and the presentation of that design to civic code enforcers for review and approval of the facility’s 
plans before any expenditure is made on its construction.  VR demonstration to clients and code authorities, such as 
city or state fire marshals can assure that necessary building features, such as fire alarm devices, are adequately 
incorporated into the building design before construction. This can save the building owner the expense of costly 
change orders and construction delays that may be incurred upon the rejection and citation of the facility by a 
disagreeable “Authority Having Jurisdiction” (AHJ). VR has its roots in novelty, sales and entertainment, but it can 
serve “the greater good” as a tool to promote safe and economical building design and construction that is done right 
the first time.  
 
The objective of this project is to present VR as a tool for assuring code compliance in facility design and 
construction. As an example case study, an office suite is toured in VR, where life safety devices such as fire alarm 
horn/strobes and lighted exit signs can be located and tested, and building egress pathways can be presented to the 
design and/or enforcement authority for approval prior to construction. This project focuses on VR as a design tool 
for assuring that the facility is safe and built in a code-compliant manner from the moment of the first scoop of dirt 
is turned to the time that it is turned over to the owner and the public “for the greater good”. 
 
2. Experiment, Results, Discussion and Significance 
 
This project employs a VR tour of a suite of offices in a speech and hearing clinic at Wichita State University. 
Originally, this software was designed to be shown to new clinic employees and patients to demonstrate escape 
routes in case of fire. In fact, interactive features allow a fire to be started in a trash can, which itself activates the 
building fire alarm system and guides the user to a building exit and safety outside the building. This project now 
attempts to take this software a few steps further, in making it an interactive VR design tool, which will allow the 
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user to tour the facility and actually point out and record locations where fire alarm enunciator devices 
(horn/strobe equipment), exit lights or emergency lights need to be added to facility walls and/or ceilings. 
With this enhanced feature, the VR tour now becomes a VR facility inspection.  
 
Given the original intent and ability of the VR tour software, the first logical step for the use of interactive 
VR inspection capabilities is the submittal of this tour to code authorities such as state and local fire 
marshals that have jurisdictional authority allowing for building occupancy after construction is complete. 
To the building designer, the value of such a model is readily apparent. The question that remains is 
whether or not code officials can make use of the model to pre-inspect the building design and record their 
findings within the course of the virtual inspection. If so, building costs can be limited, as expensive 
modifications made necessary by code official findings upon post-construction inspections can be averted 
by the discovery of design omissions made by authorities that take a pre-construction VR tour.  
 
This project has developed a sample VR tour for dispersement to area and state fire code officials. Upon 
use of the tour, these officials are being surveyed to gauge their response to the design technology and their 
impressions of its effectiveness as a pre-construction inspection tool. The survey aims to assess whether or 
not the tour adequately empowers them with design input that will make their post-construction inspections 
more efficient, less problematic and, most importantly, less costly for the building designer, contractor and 
owner. The bottom line basis for the VR model is its use as a tool that will reduce or eliminate the cost of 
post-construction add-ons of alarm devices after final fire marshal inspections. If fire code officials are 
satisfied with this VR inspection capability, they will most likely be satisfied with the building’s design and 
its construction, which will ultimately be more cost-efficient with this employment of VR technology. 
 
3. Conclusions 
 
Although this software is developed from an existing facility, it demonstrates that similar models can be 
built from plans for proposed buildings. Building architects and engineers, with this type of tool in hand, 
can then be empowered with the ability to inspect a completed facility for design adequacy before a brick is 
bought or a shovel-full of dirt is turned. Early returns of surveys are indeed showing a positive response by 
fire code authorities and building design professionals in their assessment of VR technology as a design 
and facility inspection tool. Costs associated with VR technology are already trending downward as the 
technology evolves, so with ever-escalating building costs, the avoidance of construction change orders in 
response to post-construction inspection findings validate the expanded use of Virtual reality technology in 
building design and pre-construction inspection by building professionals and code officials. 
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1. Introduction 

With rapid developments in sensing and 
communication, mobile sensor networks are expected 
to cooperatively perform tasks in dangerous and 
remote environments. A mobile sensor network or 
robotic swarm is a distributed collection of mobile 
robots. Swarm robots are equipped with sensors and 
they work together to execute tasks, which are 
beyond the scope of single robot. There are many 
potential applications for mobile sensor networks 
including border patrol, intrusion detection, search 
and rescue operation and surveillance of large 
geographical territories, in which primary importance 
is given to covering as much area as possible of the 
free space. Covering an entire area for surveillance in 
minimum time is one of the most important tasks in a 
mobile sensor network. It is also important that the 
mobile robots communicate with other members, 
collect data, and sometimes send it to central server. 
Robots need to cover an unknown environment, 
which may contain obstacles, while maintaining 
proper communication between their neighbors.  
 

2. Potential field Theory  
A lot of attention has been given to this problem 

over the last decade. Spanning tree and polynomial 
time coverage algorithms, which primarily involve 
single robot and cell decomposition, are time 
consuming. Failure of this single robot due to energy 
depletion problem will never accomplish the primary 
aim of covering an entire area [1]. The local 
dispersion approach was developed by Batalin and 
Sukhatme to achieve better coverage of the whole 
area [2].The Potential field theory approach was first 
addressed by Khatib [3] and thereafter was employed 
for development of elegant path planning algorithms 
for mobile robots [4], multi robot manipulation by 
Song and Kumar.[5]. Poduri and Sukhatme have 

introduced the algorithm for area coverage [6] based 
on potential fields. 

The aim of this project is to develop a 
completely decentralized and scalable algorithm 
based on potential field theory such that there is no 
“master” robot that controls the rest of the swarm and 
the algorithm works well as size of the swarm 
increases. Potential field theory can be used when 
robots do not have prior knowledge of an 
environment and obstacles. The potential function is 
generally defined over free space. According to this 
theory, each mobile robot, commonly called a node, 
is considered as an artificially charged particle. This 
theory is similar to electrostatic field theory in which 
charged particle moves from the point of higher 
potential to lower potential. This potential function is 
the summation of attractive potential and repulsive 
potential. Though potential field approach is fastest 
and descent technique of optimization in wide range 
of situations, it is partial and it can fail at a local 
minimum. [7] This problem can be solved by 
assuming virtual obstacles and  virtual target position 
or by selecting the potential function with few or no 
local minima like Navigation function which has 
unique minimum and uniformly maximal over the 
boundary.  
 

3. Problem Statement 
We are developing the algorithm for motion 

control of mobile sensor networks such that, robots 
should attain the position by themselves to cover the 
maximum area of the free space in minimum time. 
The constraint on the algorithm is that every robot 
should communicate with at least a fixed number of 
robots, K. The robot is said to have K degree of 
connectivity. We are trying to optimize this number 
so that the percentage area covered by the algorithm 
maximizes. 
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4. Algorithm 
For the algorithm development we assumed 

following. 
(a) The robots operate in two dimensional 

environments  
(b) Every robot is disc robot. The robot’s coordinate 

indicates the center of the disc. Every robot will 
know its current position. 

(c) Every obstacle is circular in shape 
(d) Enough robots are available to cover the free 

space. No robot will fail during the deployment 
process. 

(e) Sensing range SR and communication range CR 
of each robot is uniform in all direction and 
quality of sensing and communication is constant 
within sensing and communication range. 

(f) Each robot will know about the behavior of the 
K nodes only. At any instant these K nodes are 
called as the stable nodes connection between 
node and its stable nodes is called as the stable 
connection as the number of stable neighbors 
decrease network will become unstable. 

In this experiment every robot will start its motion 
with more than K neighbors. Consider the network of 
n mobile nodes 1, 2, 3… n. with positions p1, p2, p3 
……, pn respectively. The virtual forces Fan and Frep 
will act on each robot. This attractive force maintains 
the required degree for each node and repelling force 
will maximize the area coverage along with obstacle 
avoidance. The net force on each node at any 
instance is given by 

F tot (x, y) = F att (x, y) + F rep (x, y) 
The field of virtual forces is produced by the artificial 
potential function iφ  whose local variations reflect 
the structure of the free space F (x, y) = 

),( yxφ∇− , 
where ),( yxφ∇−  denotes the negative gradient 
vector of φ  at point (x, y) for any node i . For two 
dimensional environments the negative gradient can 
be defined as  
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This potential function is the sum of attractive 
potential which governs the constraints of K degree 
connectivity and repulsive potential which maximizes 
area coverage while avoiding an obstacles present. 

),(),( yxyx repatttot φφφ +=  
Total force can be written as the sum of two vectors, 
one due to attractive force and other due to repulsive 
force. 

 

F att  (x, y) = ),( yxattφ∇−   and 

F rep  (x, y) = ),( yxrepφ∇−  

Let Δpij be the Euclidean distance between nodes 
i and j . It can be represented as 

jiij ppp −=Δ 2 . 

Repulsive forces can be defined as 

F rep  (x, y) = 
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and attractive force for stable system  
is given by  
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This force is 0 for any other system conditions. 
 With these forces, new velocity can be found out 
for respective node.  Node moves to its new position 
with this velocity. MATLAB code can be developed 
to simulate motion of the node with new velocity. 
Area covered by each node can be calculated by 
sensing range of that node. Summation of these areas 
is the total coverage area. We will select the optimum 
value for K, such that the percentage area covered 
will get increase in minimum time. 
 

5.   Conclusion: 
We are addressing the issues regarding 

maximum area coverage by the network in minimum 
amount of time and obtaining the optimal value for 
K. With this optimal K, percentage area covered will 
get increased. We can apply this algorithm in 
designing faster coverage sensor networks which 
maximizes the coverage area in minimum time while 
maintaining the degree of each node. 
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1.  Introduction
   Many researchers today have been focusing their 
energies and resources on developing new methods 
for cancer detection and cancer therapy that targets 
cancer cells with minimal damage to healthy cells 
and virus inhibition.  The advantages of developing 
sensors and nontoxic, highly selective anticancer 
reagents for electrochemical methods include, among 
others, rapid detection, sensitivity and low production 
costs and availability of extremely small electrodes.  
As electrode technology advances, this field of 
science becomes more attractive for detection and 
treatment of various diseases.  Researchers are being 
challenged to develop innovative compounds that can 
be used in conjunction with electrochemistry to 
combat these diseases.  The compounds that our 
research group is studying, derivatives of cationic 
metalloporphyrins (metal = manganese, iron and 
cobalt), have a natural affinity for DNA and can 
induce oxidative cleavage when “activated” via 
reducing agents (ascorbate or superoxide anion) or 
electrochemical reduction in the presence of 
oxygen[1].  Electrochemical activation of the 
metalloporphyrins is advantageous since it does not 
involve the addition of chemical reagents which 
contaminate the solution.   
We are currently examining the interaction, binding 
and electrochemically induced oxidative cleavage of 
various types of synthetic DNA by electron deficient, 
water soluble, β-halogenated metalloporphyrins 
utilizing electroanalytical and spectroscopic 
techniques.  One of the primary goals of this research 
is the electrochemically induced cleavage and 
subsequent detection of DNA by these brominated 
metalloporphyrins in solution. 
 

2.  Experiment, Results, Discussion, and 
Significance 
   Cationic metalloporphyrins have an intrinsic 
affinity for DNA and induce oxidative cleavage of 
DNA.  Positively charged (cationic) 
metalloporphyrins such as meso-tetrakis(N-
methylpyridinium-4-yl)porphyrin and its metal 
derivatives, (TMPyP)M, bind and cleave DNA more 
efficiently than neutral or negatively charged 
porphyrins.  These types of compounds are water 
soluble and bulky enough to hinder them from 
binding between the base pairs of DNA (where they 
are virtually inaccessible to the electrode surface).  
Since  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. Structure of the compounds, brominated (TMPyP)M, 
synthesized for this study. 
 

halogens, such as bromine, tend to draw electron 
density to them, addition of bromine (see Figure 1) 
should make the porphyrin ring more positive thereby 
enhancing intrinsic affinity for DNA.  The puckering 
of the brominated porphyrin ring discourages 
stacking along the phosphate backbone of DNA 
which makes it much easier to access the metal center 
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of the porphyrin for electrochemical 
oxidation/reduction (i.e., the metal is not buried 
within the complex).  Stacking of the porphyrins is 
undesirable since it would inhibit the ability of the 
electrode to electrochemically activate the metal 
center of the porphyrin bound directly to the DNA. 
   Monitoring the changes in the absorption of 
electromagnetic radiation (ultraviolet and 
visibleregions) of each of the brominated porphyrins 
as aliquots of ctDNA was added confirmed the 
interaction that we had anticipated.  As illustrated in 
Figure 2 for (Br8TMPyP)Co, a reduction in the 
intensity was  
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Figure 2.  Optical absorption spectral changes observed during the 
addition of calf thymus DNA to a solution of (Br8TMPyP)Co in 
aqueous phosphate buffer at pH = 6.9 at room temperature.  Ionic 
strength was held constant at μ = 0.2 M. 
observed as increasing concentrations of ctDNA were 
added.  The spectra of the other brominated 
porphyrins exhibited similar behavior.  In a few 
instances, a shift to longer wavelengths (lower 
energy) of the maximum absorbance peak was 
observed.  Isosbestic points (points where every 
spectrum crosses) were also seen; evidence that only 
two principle species are present, i.e. bound and 
unbound porphyrin.  These spectral changes, along 
with information gathered from control experiments 
are indicative of porphyrin-DNA association.  
Preliminary apparent binding constants that were 
calculated from the spectra confirmed that the β-
pyrrole brominated porphyrins interact much more 
efficiently than the analogous (TMPyP)M 
nonbrominated compounds.  Further studies 
involving the binding of these compounds to 
polynucleotides and plasmid DNA are in progress. 
   Preliminary electrochemical studies have been 
performed using the nonbrominated analogs of these 
porphyrins (because of time and cost constraints) to 
confirm the interaction of the porphyrin with DNA 
and allow us to optimize the conditions (such as pH 
and ionic strength) for the electrochemical cleavage 
and detection of DNA. 
   The electrochemical techniques used involve the 
measurement of current as the potential of the 
electrode is varied.  The current is proportional to the 

concentration of the electrochemically active species 
and the potential either provides electrons to this 
species (reduction) or accepts electrons from it 
(oxidation).   
   The DNA binding to metalloporphyrins resulted in 
diminished currents for both the first oxidation and 
the first reduction because of a reduced diffusion of 
the porphyrin-DNA complex (figure not shown).  A 
shift in the redox potential values was also observed, 
the magnitude of which was dependent on the 
oxidation state of the metal (a shift of ~100 mV was 
observed for Co3+ (oxidized species) upon binding to 
DNA while this shift is < 20 mV for Co+ (reduced 
species)).  These results suggest a higher binding 
ability of porphyrins with metal ions in higher 
oxidation states, a novel property that could be 
probed easily by electrochemical techniques.  Other 
experiments using DNA modified glassy carbon 
electrodes soaked in a solution containing FeTMPyP, 
CoTMPyP or MnTMPyP were performed.  An initial 
scan of the electrodes in the absence of oxygen 
confirmed the presence of the metalloporphyrins but 
did not detect cleavage of the DNA on the electrode.  
However, once oxygen was bubbled into the solution 
and another scan was performed (the potential at 
which the metalloporphyrins were reduced was 
applied before the potential at which the oxidation of 
the DNA bases that were exposed from the induced 
cleavage occurs [2]), peaks corresponding to the 
exposed bases of DNA were detected.  This 
confirmed the electrochemical induced cleavage and 
subsequent detection of the damaged DNA was 
indeed possible.   

3.  Conclusions 
   We have demonstrated that the brominated 
porphyrins interact with ctDNA as we had 
anticipated.   Spectral changes confirmed interaction 
between the porphyrins and ctDNA and analysis of 
the data obtained confirmed the brominated 
porphyrins interacted much more proficiently than 
the nonbrominated porphyrins.    Electrochemical 
studies using DNA/metalloporphyrin modified glassy 
carbon electrodes in the presence of oxygen 
confirmed that electrochemical reduction of the 
metalloporphyrins caused cleavage of the DNA and 
this cleavage could be detected with the same 
electrode.  Further studies using various methods are 
currently being performed. 
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1.  Introduction 
 
  The homosexual subculture provides a unique challenge for health care professionals. The human nature of 
the healthcare provider gives rise to a multitude of emotions that may be evoked when providing healthcare to 
homosexual patients.  The attitudes of healthcare providers may prevent homosexual persons from seeking and 
receiving healthcare.  As noted by McNair, “Discrimination influences patterns of health seeking, either preventing 
access to healthcare or reducing openness and trust within the healthcare setting.” [1] It is of concern when any 
persons avoid basic preventive health care such as prostate exams, blood pressure checks and pap smears.  A study 
conducted in February 1982 found that 37% of the physicians surveyed were not comfortable with homosexual 
patients. [2] Research has been conducted on physicians and medical students regarding their attitudes about 
homosexuality, but a similar study has not been done on physician assistants.  It is important to gauge the attitudes 
of physician assistants as they are a growing profession that provides a significant amount of primary health care. 
 
2.  Methodology and Results 
 
 The purpose of this study was to survey family practice physician assistants in the states of Kansas, Oregon 
and New Jersey.  These states were chosen both for their geographical diversity and their similar numbers of family 
practice physician assistants.  The names and addresses of the physician assistants were provided by the American 
Academy of Physician Assistants (AAPA).  A 25-question survey containing 11 demographical questions and 14 
attitude questions was sent to all family practice physician assistants in the target states as identified by the AAPA.   
The attitude questions used a Leikert scale, with 1 being strongly agree with the statement and 5 being strongly 
disagree with the statement.  The results were analyzed using Chi-Square analysis. The survey response rate was 
57% (n=168).  The average number of years in family practice was 10.73 years and the average age of the provider 
was 41.81 years old.  Regarding physician assistant awareness of gay and lesbian patients, 82.3% and 84.4% of the 
sample, respectively, were aware of gay and lesbian patients in their practice.  There was a relationship between   
physician assistants who had gay patients in their practice and comfort level in obtaining a sexual history from gay  
and heterosexual men (p<0.0001) as well as comfort in treating gay patients (p<0.0001).  There was also a 
relationship between providers who had lesbian patients in their practice and comfort level in treating lesbian 
patients (p<0.05).  The majority of respondents appeared to have a positive attitude towards gay and lesbian patients 
in obtaining a sexual history, in providing health care and in attending continuing medical education on gay and 
lesbian health care issues.   
 
3. Conclusions 
 
 This preliminary study represents the first study of awareness and attitudes of physician assistants towards 
gay and lesbian patients. This survey showed that physician assistants are both aware of gay and lesbian patients and 
also appear to have positive attitudes towards them. Due to the small sample size, however, the results should be 
viewed with caution.  A nationwide study is recommended before conclusions can be generalized for all physician 
assistants.  Continued research and education regarding the health care needs of gay and lesbian patients is 
recommended.    
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Abstract: Research in wireless sensor networks is continuously growing in recent years. However, despite 
the theoretical advances, practical applications are still in prototyping stages.  In this paper, we will use concepts of 
wireless sensor networks for video surveillance application. Video surveillance is usually done with big cameras 
which have the capability of moving and zooming in and out. We will use small video cameras, which are low-cost 
and tiny tools, to implement video surveillance. Using a number of these cameras instead of a big camera will lower 
the cost of implementation.  Coding concepts such as multi-terminal coding in sensor networks are applied to make 
the system efficient. The demonstration includes taking images with two cameras, and see how efficiently they can 
be transmitted to the base station. Then we will apply some coding strategies, to reduce the rate-distortion of our 
overall system. 
     
1. INTRODUCTION 

In a video surveillance system, one of the biggest problems is minimizing the rate of communication
between video sensors and the base station, where the images are aggregated and decisions are made. Information 
theory provides compression bounds that can be achieved. The motivation behind the proposed research work is that 
video sensors observing the same area of interest have lot of common information to send to the base station. Such 
sources can be modeled as correlated random processes. The correlation among the sources can be exploited to 
compress the images generated by the sources or sensors. 
 

2. THEORETICAL MODEL  

 
Figure 1: Two sensors sending correlated information to a common destination 

 

Figure 1 illustrates two sources modeled as two random variables X1 and X2 sending data to a common 
destination. The source information is encoded (U1 and U2) in such a way as to minimize the overall rate (bits) spent 
in transmitting the input data to the destination. If we encode the sources in such a way that U1 - X1 - X2 - U2 form a 
Markov chain, our goal is achieved. In a Markov chain only consecutive elements are directly correlated to each 
other, the other elements are correlated via the elements in between. For example, U1 and X1 are directly correlated, 
but U1 and X2 are only correlated via X1. In other words, if the information content of X1 is removed from at least 
one of U1 or X2 they become uncorrelated.  The above Markov chain implies that U1 does not have any information 
about X2 which is not present in X1, and U2 does not have any information about X1 which is not present at X2. It is 
previously shown that when we apply the above Markov chain to our system at hand, we get rid of the excessive
rate, and we end up with the least possible sum rate [1].    
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The figure shows only two sources to illustrate the theoretical concept behind the problem being 
addressed. The general problem consists of n number of correlated sources each producing a sequence of 
symbols. For simplicity sake, in the literature, only spatial correlation is considered ignoring temporal 
correlation in the source samples. 

 

3. PRACTICAL SETUP 
Cyclops[5] Camera is a small low power color camera designed jointly by Agilent Laboratories and the 

Center for Embedded Network Sensing at UCLA. This camera can be connected to the wireless motes such as 
those developed by Crossbow Technology [2].Crossbow’s motes (example, MICA2) are small wireless sensor 
boards that can be connected to sensors capable of sensing environmental parameters such as temperature, light, 
humidity, etc and transmitting the measured data to other motes or a base stations which are located within their 
radio transmission range. The motes run the code developed in NesC language [4] on TinyOS operating system 
[6]. This combination can be used to develop several applications over wireless sensor network. 
 
     Connecting the Cyclops cameras to the wireless motes allows the sensor network to acquire images at 
regular intervals and transmit them to the desktop/laptop over a wireless channel [5] and can be used to infer 
meaningful information that can be used for object detection, recognition, motion detection, video surveillance 
and monitoring applications. Due to the limited size of the memory buffer available in the Cyclops camera, it is 
possible to obtain images of resolution 64x64 pixels as opposed very high resolution images that can be 
obtained by high-end cameras.  
 
 

                   
 

                       a) MICA2 Mote                b) MTS400CA Multi-Functional Sensor Unit 
 

                                       
   
                  c)  MIB510 Programming Board   d) Cyclops Camera 

 

Figure 2. Crossbow Technology’s Sensor Platform [Crossbow] 
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