






















































































































Kimberly-Clark Abstract; Jan. 21, 2003

Your Private Biochemical Individuality – Development of ChemChips 
for Metabolome Measurement and Management

J D Andrade, Professor of Bioengineering, Pharmaceutics, and 
Materials Science, Univ. of Utah, Salt Lake City

The Genome codes the Proteome; the output of much of the Proteome is the 
Metabolome.  We each have a personal, private Metabolome – a biochemical 
individuality. 

Significant alterations in biochemical processes result in various pathologies or 
diseases, many of which can be treated by a form of metabolic engineering: 
controlling or modulating intake of essential nutrients and/or drugs. With the 
exception of diabetics who regularly monitor glucose, there is little knowledge of 
the biochemical concentrations of most individuals. The measurements are not 
generally made because making such measurements requires blood sampling by 
trained personnel, blood analyses by specialized clinical chemistry laboratories, 
and professional data interpretation by trained physicians.

We are working to enable care givers, patients, and even healthy individuals to 
measure up to 50 analytes in a few microliters of minimally invasively derived 
blood and/or other bio-fluids conveniently, inexpensively, and reliably.

The analytical system includes:

� a ChemChip-- which will include 50 analyte channels requiring initially 100, 
and later less than 10, microliters of sample; 
��ChemWare – substrate-specific enzyme reactions coupled to luciferases to 
provide sensitive, specific bioluminescence analyses;
� a handheld, portable luminometer, comparable in size and cost to present day 
glucometers;
��InfoWare—a multi-analyte, multi-axes data presentation and correlation 
system to provide an icon-like visualization of the information.  

Criteria for analyte selection, the identification and selection of specific enzyme 
reactions for analyte measurement (ChemWare), the simulation and laboratory 
evaluation of the analytical process, and the drying and implementation of the 
assay on the ChemChip device will all be discussed.

Progress to date on the various components of our Metabolome Measurement 
System (MMS) will be discussed, with emphasis on its application to the 



metabolic diseases phenylketonuria (PKU) and galactosemia. 

The research group includes D Bartholomeusz, R Davies, H Feng, G Yang, S 
Kern, J Janatova, J Hatch, and several undergraduate students. 

Joseph  Andrade, Dist. Professor.
Dept. of Bioengineering
University of Utah
50 So Central Campus Center Dr., Rm. 2480 MEB,
Salt Lake City, UT 84112-9202
home: 801-484-4904;  cell: 801-706-6747; U of Utah office: 801-581-4379
joeandrade@uofu.net   www.utahsciencecenter.org    www.bioen.utah.edu/faculty/jda



Interactive Exhibits and Programs for the General Public via a Modern Science Center 
Joseph Andrade*, Seung-Jae Kim, Michael Anderson, Bioengineering, University of Utah, Salt Lake City, UT.  

INTERACTIVE EXHIBITS

The Utah Science Center (USC) opens in 2008 as part of The 
Leonardo— on Library Square in Salt Lake City. USC will be 
the first science center to take interactivity and personal 
involvement to an entirely new level. Targeted to all who will 
respond to being treated as adults, USC will involve and
empower its visitors to be 
participants – helping to 
enhance its exhibits and 
improve its programs. You 
are more than a visitor –
you are more than a 
participant; you will help 
create, enhance, and 
design the experience. 

These activities are planned to continue, to expand to many 
other departments and programs, and to involve greater 
numbers of students and faculty.

For more details on these activities;
www.utahsciencecenter.org

www.theleonardo.org
(or email to*) joeandrade@uofu.net

The Utah Science Center 
emphasizes creative and active 
exploration of the worlds of 
science and technology.
Visitors to the Utah Science 
Center will question, learn and 
invent through personal, 
hands-on experimentation and 
exploration. The goal is to 
facilitate personal Eureka! 
moments – personal scientific 
revelations. 

DEVELOPMENTS

The Utah Science Center utilizes 
exhibits and related activities 
designed, developed, and tested by 
University of Utah students involved 
in course projects, thesis projects, 
and as volunteers. 

Students and faculty fromStudents and faculty from
••Architecture and Planning Architecture and Planning 
••Bioengineering, Bioengineering, 
••Chemistry,Chemistry,
••Geography, Geography, 
••Geology, Geology, 
••Materials Science,Materials Science,
••Mechanical Engineering,Mechanical Engineering,
•Meteorology, 
•Pharmaceutics,  
•Physics,

have been involved to date--with addadditionalitional Departments andDepartments and
programs becoming involved. 

Project types have included

•freshman undergraduate laboratory course team projects, 
•individual independent project courses,  
•Masters degree level thesis projects, and 
•high school interns.

SOME OF THE PROJECTS

Active:
•YOU are the Experiment!--the Bioengineering Team
•The Body Electric--more Bioengineers;
•Weather in the West--the Meteorology Team

Developing Projects: 
•Chemistry and Chemicals: sophomore organic chemists
•Raging Hormones--Pharmaceutics Team
•Flight!--Mechanical Engineering Team
•PlanetPlace--the Geography Team

SERVICE LEARNING CREDIT

Although some of the activity has been documented and 
'blessed' as service learning--much of the work and involvement 
has not received any formal 'service learning' credit or 
recognition. The 'credit' or 'recognition' comes in the 
participants seeing their work used in a public facility committed 
to science and technical awareness, education, and literacy. 

2006-USC
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Society For Risk Analysis Annual Meeting 2007

Risk 007: Agents of Analysis

Session Schedule & Abstracts

* Disclaimer: All presentations represent the views of the authors, and not the organizations that support their

research. Please apply the standard disclaimer that any opinions, findings, and conclusions or recommendations

in abstracts, posters, and presentations at the meeting are those of the authors and do not necessarily reflect the

views of any other organization or agency. Meeting attendees and authors should be aware that this disclaimer is

intended to apply to all abstracts contained in this document. Authors who wish to emphasize this disclaimer

should do so in their presentation or poster. In an effort to make the abstracts as concise as possible and easy for

meeting participants to read, the abstracts have been formatted such that they exclude references to papers,

affiliations, and/or funding sources. Authors who wish to provide attendees with this information should do so in

their presentation or poster. 

Common abbreviations 

W3-F

Choice and Chance: Engaging the Public

Room: 206A   2:00 - 3:30 PM

Chair(s): Joseph Andrade

W3-F.1  14:00  Choice and Chance at The Leonardo--the visitor as participant. andrade, Joseph J*; Utah
Science Center   joeandrade@sisna.com

Abstract: There is a great need in improving the awareness and education of the general public in Risk,
Choice, Chance, Decision-making and allied areas. Risk 'communication' must go far beyond
traditional communication tools and strategies to motivate, empower and facilitate effective public
awareness, education, and understanding. Decision Place and the Center for the Big Picture aremajor
components of The Leonardo and the Utah Science Center--opening 2009 in Salt Lake City. Novel plans
and developments for The Leonardo include: Miracles Happen! (1 in a Million) Unknown or
Unknowable? From Simple games to Chess—and Beyond Numbing of Large Numbers Story, Narrative,
Emotions, and Individuals Each of these areas will be briefly described and activities demonstrated.

javascript:popupp('abbrev.php3')
mailto:joeandrade@sisna.com
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SRA participants will be urged to contribute ideas and perspectives. 

W3-F.2  14:30  From Research to Public Awareness and Education. Slovic P*, Walter C; University of
Oregon   pslovic@pop.uoregon.edu

Abstract: This discussion will focus on public awareness and involvement via a modern, interactive
science exhibit--Risk! Risk! is an interactive, multi-dimensional traveling exhibit developed by the Fort
Worth Museum of Science and History that examines risk and risk assessment: how risk affects our
lives, how we view risk and why, and how we can better understand and deal with risk using science,
mathematics, and critical thinking skills. The research foundation for Risk! and the process of
developing and testing the exhibit will be discussed. SRA members will be encouraged to provide input. 

W3-F.3  15:00  Risk, humor, and the SRA. Thompson KM*; Harvard School of Public
Health   kimt@hsph.harvard.edu

Abstract: Popularity of risk analysis as a profession continues to grow and understanding risk
represents an essential skill given an increasing number of main-stream media dedicating space to
covering risk. Nonetheless, most students do not study risk as a subject as part of their pre-college
education and many people would benefit from more basic training related to dealing with risk. This
talk will discuss the use of humor and games as powerful tools for engaging people to think about risk
and risk-related concepts. The talk will also explore opportunities for the SRA and its members to get
more involved in risk education, potentially through supporting efforts to develop curricula and
exhibits. Most of this session will involve responding to questions from session attendees and
interactive dialogue. 

[back to schedule]

mailto:pslovic@pop.uoregon.edu
mailto:kimt@hsph.harvard.edu
http://birenheide.com/sra/2007AM/program/sessionlist.php3


Bioengineering Education via Projects and Activities for an Interactive Science Center:

the University of Utah Experience

Joseph Andrade*, Seung-Jae Kim*, Douglas A Christensen
Dept. of Bioengineering, University of Utah, Salt Lake City, UT 84112 and

*The Leonardo, 210 East 400 South, Ste. 14, Salt Lake City, UT 84111

The Public

A functioning democracy requires a literate, aware, educated, involved, and

responsible electorate. Because the general public is very interested in

bioengineering and medical technologies, these subjects provide an avenue
for enhanced and expanded activities related to scientific and technical

literacy.

The Science Center

Science Centers provide opportunities for the general public to experience,
participate, and learn a wide range of science and engineering fields. Most

major urban areas have a science and technology center—see

www.astc.org

The Leonardo -- opening in 2010 in Salt Lake City as a major center for

science, art, and culture—takes interactivity and personal involvement to an
entirely new level—using measurements and activities designed and

developed by Bioengineering and by other students.

The University

The University’s research and education mission extends to its general

public and community. Most Universities have ‘outreach’ and related
programs with which to involve, inform, and educate the greater community.

Service learning and related community involvement activities are generally

fostered and encouraged.
University of Utah programs already involved with The Leonardo

include:

Bioengineering Biology Chemistry Geography
Informatics Meteorology Pharmacy  Physics

Projects, Exhibits, and People:
A Slice of You?!--a proximity sensor-based human anatomy sectioning

experience using the NIH’s Visible Human data sets; developed by Prof. D.

Christensen, Dr. Jae Kim,  and 3 undergraduate students.

Projects, Exhibits, and People:

Is it REALLY Diamond!--Molecular Fingerprinting via fiber optic

Raman spectroscopy (unit donated by Process Instruments, Salt Lake

City), implemented by summer BioE intern T. Bird and by Drs. J Kim
and J Andrade.

Seeing YOUR Insides—personal blood vessel visualization using

Bard Access’ Site-Rite system (Salt Lake City); implemented by
summer intern Alex dePoix and J Andrade.

Private Statistics —a dynamic statistical histogram activity using

weight and height sensors; developed by J Abernathy, D
Bartholomeusz, Y Al-Sheikh, and J Kim.

Balance Plate —an interactive, competitive balance activity using a
Neurocom Balance System (Clackamas, OR); implemented by J Kim

and Neurocom.

Bioengineering Students

Bioengineering students have access to undergraduate and/or

graduate courses which provide opportunities and environments to

design, implement, and test interactive exhibits for a general public
audience. The successful exhibits are implemented in ongoing and

future programs and activities, such as:

http://www.utahsciencecenter.org/lows/

Current suitable courses at the University of Utah include:

BioE 1102: Intro to Bioeng II (freshman team semester projects)
BioE 5020: Interactive Science Exhibits (independent projects)

BioE 6060/1: Scientific Presentations (beyond PowerPoint!)

BioE 6920: Internship Program

Bioengineering Profession

Bioengineering is a subject of great interest to the general
population—as all individuals are involved in various and personal

ways with medical technologies, the health care system, etc.;

bioengineering, biotechnology, and related topics are among the most
popular science/technical topics in magazines, newspapers, and other

media. Such intrinsic interest provides an opportunity to involve and

educate the public about the field and the profession.

AIMBE (www.aimbe.org) has recognized the potential for

encouraging interactions and cooperation between academic

bioengineering departments/programs and their local science centers
or museums. AIMBE, University of Utah, and The Leonardo have

initiated a project:

Enhancing Public Understanding of Bioengineering Research
and Applications

This poster serves as an initial report of that preliminary project.

                      www.bioen.utah.edu

        www.theleonardo.org

Presented at Third Biomedical Engineering Education Summit Meeting

                        St. Charles, IL    June 16, 17, 2008



Utah Science Center 
at The Leonardo
Fellows and Interns via 

NASA Space Grant Universities Funds   
May 6, 2008 

Univ. of Utah Dept of Geography--GIS Program: 

Justine Jedlicka: Vegetation, Biomes, Climate Change 
Joe LaFollette: Water, Dams, Climate Change 
Christy Heaton: Mosquitos, Disease, Climate Change 
Phoebe McNeally: Faculty Advisor 

Joe.andrade@utah.edu 

Joe.andrade@utah.edu



Tropical Mosquito Related Diseases 
and the Effects of Global Warming 

By Christy Heaton

Questions

• What diseases are carried by mosquitoes? 
• Where do these diseases occur? 
• What is the ideal climate for these disease 

carrying mosquitoes? 
• Will future climate change affect the areas in 

which these mosquitoes thrive?

What diseases are carried by 
mosquitoes?

• Malaria  
• Yellow Fever  
• Dengue Fever 
• Rift Valley Fever 
• Arboviral Encephalitis (includes West 

Nile Virus among others)

Where do these diseases occur?

• Apart from some types of Arboviral 
Encephalitis, these diseases occur 
predominantly in the tropics



Case study: Malaria
• You can see that there are more cases of Malaria between the 

tropics of Cancer and Capricorn than anywhere else on Earth
Will future climate change affect the 

areas in which these mosquitoes thrive?

2050

2000

1880

2099

Conclusions
• Efforts should be made to reduce the warming 

trend in order to prevent the spread of disease 
and other potential effects 

• Malaria eradication efforts have proved fruitless 
before, but if new methods are discovered, the 
spread of disease could be dissuaded despite 
climbing temperatures





The Energy of the World

An Examination of National & International 
Commercial Energy Production & 

Consumption Levels

Rosemary Fasselin

University of Utah

Department of Geography

April, 2007



Methodology

Weeks One Through Seven:
Research

Collect Data

Make Contacts

Look for Shapefiles

Send E-mails

Make Phone Calls

Decide to Use the Data 
that is Available 

(Change the Focus of 
the Project)

Weeks Eight & Nine:
Finish Collection of World Energy 
Data (Create Tables, et cetera)

Week Ten:
Edit Tables & Data.

Re-enter recently Updated Data

Weeks Eleven & Twelve:

Map Results, Write Reports & Presentation

Join & Edit Shapefile Attribute Tables

Double Check Accuracy

(A Cartogram of Sorts)  
 
 

Utah’s Winter Inversion

By Eric Barrow 
Intern Leonardo Project

Purpose 
Explain Salt Lake City’s  
winter inversions and 
use GIS to show  
the accumulation of 
Pollutants during these 
events



 
Final Project 

GIS 5140

Spatial Distribution of Mosquito 
Viruses 

Michael Potter

Project Objectives

• Are incidents of West Nile virus related to locations 
near wetlands? 
– Other factors involved 

• If examined at the county level, will the same results 
hold true at the state level? 
– Utah 
– Idaho 
– Nebraska 

• West Nile virus distribution on a national level 
• Malaria cases on a world wide level

For Planet Perspectives and Stories



http://utahsciencecenter.org/utahsci/documents/UGIC_poster.pdf 




