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advanced teChriology, social poliey and Public >; 
health, are some of the-naiional Scientific. 
priorities tO‘WbielitTl'siechniCal 'staff • 
responds with interdisciplinary research. 

";.R11-was founded in 1958 as the initial . • • 
scientific organization for North Carolina's. 
Research Triangle Park.: -• ' 

, The Institutenoiv employs more than 
.--,1,500 *Pie, withnatiOnallj;-4eCognized 

specialists in chemiStry, life-saences,-, 
. 'environmental sciences, social sciences, 

StatisticS, engineering, electronics, and man 
more fields:: • 

'Under contract to gOVerrimentaland 
chiStrial staff cOndUcts applied' 

and fundamental research, In 1991, revenues" 
"in stipport'of this research were $112.8 • ; 
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Research Triangle Institute is 1,500 

talented, energetic people who conduct applied 

and basic research for clients in 

government and industry. These 

scientists and engineers develop 

cost-effective ways to protect the 

environment, create new technology, 

identify effective policies for social 

goals such as improved education and reduced  

drug abuse, and provide new appra:S-.5 

enhance public health. . 

RTI's staff takes well-d..! 

pride in the Institute's rcl itf:.se 

to society's most pressing • 

scientific priorities. This brief 

report summarizes their 

current research activities and 

technical capabilities. 

F. Thomas Wooten, PresiAll 
January 1992 

 SCIENTIFIC PRIORITIES 

1 
ENVIRONMENTAL 
PROTECTION 

To reduce indoor and outdoor 

environmental risks, RTI develops 

and applies methodologies to 

measure the presence of toxic pol-

lutants, to determine human expo-

sure and health effects, to assess 

risks, and to optimize strategies to 

mitigate risks. 

2 Accurate measurements of  

chemicals in the environment are 

key to developing and enforcing 

pollution control policies. RTI's 

staff is at the forefront of develop-

ing laboratory and field methods, 

as well as quality assurance proce-

dures, for measurements in all out-

door and indoor environmental 

media. 

RTI's toxicology program 

involves fundamental research to 

identify chemicals that are poten-

  

tially harmful. Using both in vitro 

and in vivo methods, RTI conducts 

applied research to prevent 
human exposure to potentially 

harmful chemicals, food additives, 
and pharmaceuticals. 

To determine which pollutants 

pose the greatest threats to human 

health, scientists must determine 
not only that a harmful chemical is . 

present in the environment, but 

also that the chemical invades the 



ment-sponsored applied research, 

but they take particular pride in 

their opportunities to apply tech-

nology, knowledge and experience 

in work for industry. 

Special needs require special 

materials, and RT1's semiconduc-

tor engineers respond with 

research on materials such as galli-

um arsenide and synthetic dia-

mond. They develop devices for 

applications such as space 

photovoltaics and high-speed 

processing. 

Electronics for aerospace, 

industrial and biomedical applica-

tions are of particular interest to 

RTI's engineers. Current research 

includes high-speed processors, 

improved efficiency for electric 

motors, and software for medical 

applications such as hearing pros-

theses and blood banking. 

The heater stage in an analytical chamber drives off surface contamination 
from a semiconductor sample. The equipment is used for the chemical 
analysis of semiconductor materials. 

• 
human metabolism. This is the 

role of RTI's research in exposure 

assessment, which combines disci-

plines as diverse as chemistry, 

statistics, and biomedical engi-

neering. 

By combining the results of 

measurements, exposure assess-

ment and toxicology, policy ana-

lysts at RTI provide the technical 

basis for governmental and indus-

trial decisions on pollution control 

and prevention. RTI also analyzes 

economic impacts of pollution pre-

vention options. 

41, Focusing on some of the most 

important environmental issues, 

such as acid deposition and indoor 

air quality, engineers at RTI devel-

op new cost-effective technology 

for environmental protection. One 

recent development has been a 

highly efficient process that 

removes sulfur from coal gas. 

TECHNOLOGY 

To develop new technology 

responds to only half of a pressing 

public need. To advance competi-

tiveness requires applying tech-

nology to meet marketplace needs. 

RTI's staff conducts much govern-

 



To manufacture modern elec-

tronic devices requires surfaces 

free of even the tiniest particles of 

dust. Electronics companies face 

the further challenge of achieving 

this cleanliness without chlorofluo-

rocarbons, effective industrial sol-

vents that damage the Earth's pro-

tective ozone layer. RTI's Surface 

Cleaning Technology Consortium 

is helping the industry meet these 

challenges.. 

NASA develops much new 

technology and software for its 

aerospace activities, and works 

hard to transfer this technology to 

other uses. RTI plays a key role by 

identifying unmet needs in indus-

try, seeking government-spon-

sored technology that might meet 

those needs, and assisting in the 

application of this technology. 

RTI develops polymers that 

meet performance criteria such as 

heat resistance. The Institute also 

is one of the leading centers for the 

development and testing of 

degradable plastics. 

Social and economic research at RTI 
has included studies of pharmaceuti-
cal drugs as well as clinical trials of 

4 drugs and medical procedures. 



• 
1 

SOCIAL POLICY 

Whether the goal is reduced 

drug abuse or increased energy 

conservation, the policy analyst 

seeks the most effective way to 

deploy public resources to achieve 

social benefits. 

Through applied statistics and 

social science, RTI determines the 

extent, nature, context and causes 

• of alcohol and drug abuse among 

groups and populations. RTI eval-

uates the costs and effectiveness of 

prevention, intervention and treat-

ment programs; determines rela-

tionships between substance 

abuse and behaviors such as 

crime; and develops information 

systems for policy, enforcement 

and treatment. 

Electric utilities promote load 

management and conservation as 

ways to hold down utility bills 

and to, in effect, partially replace 

construction of new power plants. 

Identifying the best technologies 

and the best means to introduce 

them to customers is the subject of 

economic, market and technical 

research at RTI. 

By comparing and evaluating 

education initiatives, RTI identifies  

the most effective approaches to a 

variety of policy issues. Current 

research includes assistance for 

children with handicaps, pro-

grams for children who face lan-

guage barriers, interventions to 

prevent substance abuse, and 

comprehensive educational devel-

opment in Egypt. 

Public health issues include life-

style factors that affect exposure to 

and progress of diseases. Also 

critical are access to health care, 

quality of care and adequate 

resources to cope with large-scale 

problems such as AIDS. RTI's staff 

approaches these issues with their 

skills in epidemiology, survey 

research, medical research and 

policy analysis. 

Sponsored both by industry 

and the National Institutes of 

Health, RTI develops and evalu-

ates new pharmaceuticals, diag-

nostics and medical procedures. 

This R&D combines disciplines 

including chemistry, life sciences, 

applied statistics, biomedical engi-

neering and software validation. 

RTI designs, implements and  

evaluates interventions to prevent 

teenage pregnancy, prevent dis-

ease, reduce smoking and manage 

diabetes. Of particular interest is 

the role of health education to 

encourage changes in personal 

behaviors and social practices. 

Research at RTI covers the full 

range of extended-care services. 

Recent projects include develop-

ing a comprehensive resident 

assessment system for nursing 

homes, analyzing the effects of 

regulation on the quality of care, 

and evaluating a home-based sup-

port service program. 

Through large-scale data collec-

tion efforts, national and state-

level evaluations and policy analy-

sis, RTI examines health insurance, 

Medicare and Medicaid and alter-

native health care financing mod-

els for cost containment. 

RTI researches HIV and other 

retroviruses via epidemiology, 

clinical research, seroprevalence 

studies, evaluations of prevention 

strategies, needs assessments, and 

integrated studies of drug abuse 

and disease prevention. 

RTI helps developing nations 

meet public health goals by build-

ing effective institutions and 

infrastructures for water and sani-

tation, nutrition, health care deliv-

ery, and education. • 
5 



Dr. Patricia Fail 

Her writing sounds intimidating. "Reproductive Toxicity of 4-Vinyl-cyclo-

hexene (VCH) in Mice as Evaluated by the Continuous Breeding Protocol." 

But ask Dr. Patricia Fail why she does what she does and you get an answer 
you might not expect. "Oh, everybody is interested in sex, aren't they?" 

However, despite her joking, Dr. Fail's interest is serious. "Some of our work 

has been with the National Toxicology Program, doing assessments of repro-
ductive competence of mice exposed to compounds thought to be harmful. 

"We also measure hormones, the biological markers of endocrine function. 
Twenty years ago, I developed the first radioimmunoassay (RIA) for determina-

tion of luteinizing hormone to pituitary hormone] in horses. Now we use RIAs 
routinely to study endocrine problems," says Dr. Fail, manager of RTI's depart-

ment of reproductive biology. 
In other work, the department has focused on contraceptives, specifically 

compounds that interfere with sperm production. 
"Endocrine challenge tests (ECTs) are one method of diagnosing problems 

such as infertility or finding damage done in biological systems by toxins. We 
use the ECT in our custom-designed endocrine experiments for drug 
companies. 

'The work is especially gratifying when a drug that you have worked on 

makes it to the market and begins helping those who need it." 
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CENTER FOR ORGANIC AND 

MEDICINAL CHEMISTRY 

Designs, synthesizes, and &a-a:-

terizes compounds with pv.e•-•_s" 
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labeled compounds for pharmacr., 

logical applications,including re-cec-

tor binding, metabolism and d 

bution, immunoassay and imao'7:. 
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cals, pesticides, personal 

products, veterinary drugs. dalos 
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Dr. Philip Abraham 

After 23 years in the lab, Dr. 

Philip Abraham still thrills at the 

basics. "There is something beauti-

ful about a crystal coming out of a 

solution," he says. 

Though it could be said that Dr. 

Abraham likes chemistry for chem-

istry's sake, he also.values another 

aspect of his work. "My work at 

RTI has been very real-life related. I 

have been trying to get positive 

results for some negative 

situations." 
For most of the last two decades, 

Dr. Abraham has worked on projects aimed at increasing the 

body of knowledge on drugs of abuse. "Some of my work 

has been to prepare pure compounds for biological 

researchers to use in their 

experiments." 
Most recently, Dr. Abraham's work has focused on 

cocaine. "We are studying how 

cocaine changes some of the 

brain's reward processors. We've 

contributed a large amount of 

knowledge in this area during the 

last few years, and our hope is 

that the increased knowledge 

may help find a way for addicts 

to overcome their drug abuse 

problems." 
Dr. Abraham points out that 

although the work may not pro-

duce immediate results in the 

desired area, there are occasional 

bonuses in other areas. "We have discovered that some of 

the compounds prepared at RTI may be useful for the early 

detection of Parkinson's disease. 

"You never know when a by-product of an experiment 

may turn out to have some value. It keeps the work fresh 

and engaging." 

 CHEMISTRY AND LIFE SCI E NCES 

CENTER FOR LIFE SCIENCES 

AND TOXICOLOGY 

Conducts research in reproductive 

and developmental toxicology, neu-

rotoxicology, reproductive behavior 

and endocrinology, in vivo acute 

to chronic toxicology/oncogenicity, 

molecular, cellular and genetic toxi-

cology, mammalian genetics/muta-

 

W genesis, molecular genetics and  

expression vector cloning, and 
comparative/environmental toxicol-

ogy. Designs and executes proto-

cols to support development and 

testing of pharmaceuticals, surgi-

cal, industrial, agricultural, environ-

mental, and consumer materials. 

DEPARTMENT OF POLYMER 

SCIENCES 

Applies broad capabilities in poly-

mer synthesis and characterization. 

Addresses physical and chemical 

aspects of problems and applica-

tions involving polymers. 

7 



David Nuttali 

David Nuttall likes a mystery. In 
fact, he and his colleagues in RTI's 
Center for Applied Analytical Sys-
tems spend much of their time trying 
to identify unknowns. 

"For many of our projects, we want 
to find out what a compound is and 
how much is present," Mr. Nuttall 
says. 

These processes of identification 
and quantitation may involve several 
steps. "Often we develop a new ana-
lytical method before we can begin to 
determine the make-up of a com-
pound," Mr. Nuttall says. 

Mr. Nuttall's clients include chemi-
cal and pharmaceutical companies as 
well as the National Cancer Institute 
and other National Institutes of 
Health. "For NCI we work with 
drugs in the preclinical and clinical 
phases after they have been identified 
as having promise as anticancer 
agents. We characterize physical 
and chemical properties of the 
drugs, and we 
develop assays for purity" 

This is part of the overall 
development process needed to 
develop new cancer drugs. 

Mr. Nuttall's job as chemical 

investigator takes him into back-

 

yards and living rooms. For an Envi-
ronmental Protection Agency project, 
Mr. Nuttall has collected field sam-
ples, which were later analyzed at RTI 
for volatile organics. "This work 
demonstrated that concentrations of 
some compounds of interest to EPA 
are often higher indoors due to the 
more insulated homes we have 
today" 

Mr. Nuttall has worked for clients 

with interests ranging from agricul-
ture to pharmaceuticals to the envi-
ronment. "One week I might be col-

lecting air samples and then the next 
week analyzing soil extracts. That 

variety makes things 

interesting and 
stimulating." 

• ■ 

evelops 

ical analys's 

applies them : 

pharmaceuticals, 

cology, and industria' 

ANALYTICAL AND CHEr:41. 
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Develops and applies 

determine trace chemc-f3, 
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associated media. 

CENTER FOR APPLIED 

ANALYTICAL SYSTEMS 

Develops and applies technes:: 
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preparative levels. Major acts 

are in pharmaceutical sciences. en-

vironmental analyses, food anati-

ses, bioanalytical sciences, a-d 

toxicology support. 



Jeffrey KeePer 

The equip-
ment occupies 
most of the 
spacious room. 
Yet, Jeffrey 
Keever and his 

colleagues use 
the hulking 
machines to 

seek tiny 
'fingerprints.' 

"Every mol-

ecule when 
ionized has a 

distinctive 
fragmentation 
pattern or fin-

gerprint, by 
which it can be 
identified. The 

mass spec-
trometry 

equipment 

here has a 
library of more than 85,000 known compounds, and once the 
mass spec has ionized art unknown, it can be compared to 
those known compounds," says Mr. Keever, a research mass 
spectroscopist. 

"One part of our work includes analysis of environmental 
samples. For example, we perform desorption of filters from 
ambient air studies and evaluate samples from canisters of 
ambient air. 

"Our work 

also includes 

studies for 
pharmaceuti-

cal compa-
nies, identi-
fying both 

constituents 
of drug com-
pounds and 

metabolic 
products of 
pharmaceuti-

cals." 
RTI recent-

ly completed 
a renovation 

in its Dreyfus 
laboratories, 

allowing all 

seven of its 
mass spec-
trometers 

and ancillary 

equipment to be housed in one room. 
'The improved facilities and our work in methods devel-

opment have brought post-doctoral students and visiting sci-

entists to RTI, and that makes for an interesting variety of 

research and work," Mr. Keever says. 

• 
. . . ANALYTICAL AND CHEMICAL SCIENCES 

• 
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evelops technical informa-

tion, regulatory strategies, 

and new technologies to 

solve environmental problems. 

Works on environmental measure-

ments, quality assurance, waste 

minimization and treatment, risk as-

sessment, geosciences, aerosol 

and contaminant technology, and 

chemical engineering. 

CENTER FOR ENVIRONMENTAL 

MEASUREMENTS AND 

QUALITY ASSURANCE 

Develops, evaluates, and applies 

methods for field measurements 

and analysis of ambient air, indoor 

air, source emissions, hazardous 

wastes, and industrial hygiene pol-

lutants. Provides technical assis-

tance to develop, implement, and 

evaluate quality management sys-

tems, data quality objectives, QA  

project and prognan-

 

ods development ant 

management sys!.9.7rz -

technical, performance. 

quality audits. 

CENTER FOR ENVIROW:12:71].. 

ANALYSIS 

Conducts engineering any 

is analyses for government a-: cr... 

vate organizations need:no a 

nical basis for decisions cn 

• 
Dr. William Gutknecht 

Though Bill Gutknecht is a 

chemist, you might find him pre-

senting analytical data in Federal 

Court in support of a patent 

infringement case, collecting 

paint samples in Greensboro for 

preparation of reference materi-
als or poring over freeze-dried 
human lungs. That's just the 

way he likes it. 
"I came to RTI from the faculty of the Duke chemistry 

department, and though I miss teaching at times, I appreci-

ate the research freedom offered at RTI. Within certain lim-

its, I have been able to follow just about every interest for 

which I could get funding." 

The clients that Dr. Gutknecht and his colleagues in the 

Center for Environmental Measurements and Quality Assur-

ance have worked for cover quite a range—the Environmen-

tal Protection Agency; US Fish and Wildlife Service; National 

Park Service; US Department of 
Energy; US Air Force; States of 

California, New Jersey and 

North Carolina; pharmaceuti-
cal, petroleum and furniture 

companies, to name a few. Dr. 

Gutknecht's own special tech-

nical interest is "speciation,' 
detecting and measuring spe-
cific chemical forms of trace 

elements in environmental and biological systems that hive 

potential adverse health effects. 
"There just aren't enough hours in the day to work on an 

the areas I'd like to pursue," Dr. Gutknecht said. "As man-

agement duties increase, I have less time to 'think' cherr... 

I miss the lab and hands-on problem solving, but I get to 

work with people who care, and I get to see the applimet 
of good chemistry and good analytical methodology" • 

10 



• 
. . ENVIRONMENTAL SCIENCES AND ENGINEERING 

water quality control, water re-
source management, and waste 
management. Conducts research 
in environmental microbiology; pol-
lution prevention and abatement; 
risk analysis of pollutants; indoor air 

strategies; and air, water and soil 
regulatory impact analyses. 

CENTER FOR AEROSOL 

TECHNOLOGY 

Conducts basic and applied re-

search in aerosol science, particu-
larly cleanroom, indoor air quality, 

environmental, and defense appli-

cations. Capabilities include aero-

sol generation and detection, parti-
cle filtration theory, filter testing, 

mathematical modeling of aerosols, 

electrostatics, electrohydrodynam-
ics, and enhanced filtration. 

CENTER FOR PROCESS 

RESEARCH 

Conducts fundamental chemical 

engineering studies and mathemat-
ical modeling of heterogeneous re-

actions, gas/solid equilibria, engi-

neering processes, adsorption/re-
action processes, surface science, 

and multicomponent fluid-solid dif-

fusion/reaction processes. 

• 
Elizabeth Hill 

Research chemical engineer Liz Hill 
likes to see things dean—very dean. 

In fact, Ms. Hill studies dean. "In 
aerospace, microelectronics, optics and 
other industries, one particle in the wrong 

place can ruin a product," Ms. Hill says. 
Ms. Hill is laboratory manager for RTI's 
surface cleaning technology consortium, 

which pools the resources of various com-
panies to investigate new methods for 

cleaning and measuring contamination. 

"We are studying both how to manu-

facture parts in critically clean environ-
ments and also ways to change people's work habits to 

reduce contamination. For instance, sometimes you have to 

train people to walk more slowly so that particles don't get 

as stirred up." 

Many different kinds of companies are becoming more 
concerned with aerosol contamination issues, Ms. Hill says. 

"The Clean Air Act is mandating 

changes in solvent contents and clean-

ing practices. Chlorofluorocarbons 

(CFCs) are a good example of that. 

"CFCs have until recently served 

very well as industrial solvents. They 

are non-toxic, inert and quick drying. 

But it has been established that CFCs 

are contributing to the destruction of 

ozone in the stratosphere, so produc-

tion has been frozen at the 1986 levels. 

These solvents will be completely 

phased out by the year 2000. 

"Many companies are trying to be good corporate citizens 

and quickly eliminate their use of CFCs. That's why a lot of 

them are coming here. We have the equipment and the 

expertise to do the evaluations, and we understand the 

urgency of keeping the line up and getting the parts dean," 

11 



Dr. Doris Rouse 

On a poster above Dr. Doris Rouse's desk, an astronaut floats in space with 

the blue sphere of Earth in the background. Across Dr. Rouse's desk passes the 
research that brings space technology back to this world. 

Dr. Rouse heads RTI's Technology Applications Center, the group charged 

with helping companies solve problems using technology produced in govern-
ment laboratories. The "spinoff" project is RTI's longest-running, uninterrupt-
ed set of contracts. 

One of Dr. Rouse's proudest achievements in this work was when her team 
of researchers found a way to keep people home by applying the knowledge 
that put them in space. "We were investigating the problem of wandering in 

Alzheimer's patients. The constant vigil that family members must maintain 
with Alzheimer's patients drains the caregivers and often causes their health to 
deteriorate. We were conducting focus groups to see where NASA technology 
could possibly help. The families were very grateful that we were trying to 
help them." 

As a result of this work, a device will soon be available that will alert care-

givers when a person has crossed predetermined boundaries. 
"For this job, you're always talking with people who are experts in their 

fields. You need to stay sharp and have a healthy curiosity. Being able to inves-
tigate all these varying topics, I feel like a kid in a candy store." 

12 
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Dr. Charles Finley 

"Sometimes I see patients start to cry 

because they can hear again, or perhaps 
even for the first time," says biomedical 
engineer Dr. Charles Finley. 

For the past eight years, Dr. Finley 
and his colleagues in the Neuroscience 
Program have been.at work on cochlear 

implants to help the profoundly deaf 
hear. 'This kind of Work has been going 
on for 20 years, and we are trying to 

improve the devices that are available. 
It's a team effort because our work 
ranges from basic research about cell activity to listening to 
patients' descriptions of what they are hearing with different 
devices. We've been working closely with clinicians at Duke 
University for the medical applications. 

"Some patients receive little to no benefit in understand-

 

ing speech, but for them the implants 

perform an alerting function. Other 
patients can use the implants as an aid 

to lip reading, and some patients can 

improve their hearing tremendously." 
The work in the center lately has 

focused on stimulus coding algo-

rithms that simulate sound patterns. 
"We're trying to develop codes that 

allow the patients to better discrimi-

nate consonant sounds that occur in 
normal speech. These codes may pro-

vide additional information that is not available on the lips 

for lip readers. 
"By understanding all the underpinnings of the event of 

hearing, we hope to come up with engineering solutions for 

biological problems." 

• 
,• . . . • . ELECTRONICS AND SYSTEMS 

CENTER FOR SYSTEMS 

ENGINEERING 

Engineers aerospace and electron-

ics systems, including definition, 

design, development, testing and 

evaluation. Experience includes 

simulation, feasibility studies, soft-

ware/hardware development, sys-

tems integration, risk assessment, 

experiment definition, and field 

measurements. • 

CENTER FOR TECHNOLOGY 

APPLICATIONS 

Conducts interdisciplinary re-

search, design and development to 

apply advanced technology to in-

dustrial processes and manufactur-

ing, medical, and rehabilitation 

products. 

BIOMEDICAL ENGINEERING 

PROGRAM 

Research in clinical and other hu-

man studies; development of de-

  

vices for physiological measure-

ment, clinical research and sensory 

aids; and analysis and modeling to 

interpret physiological and environ-

mental data. 

NEUROSCIENCE PROGRAM 

Capabilities in neurobiology, neuro-

physiology, electrical engineering, 

and speech analysis are applied to 

develop speech processors and au-

ditory devices. 

13 



Benjamin Harris 

Toxic waste dumps. 

Substance abuse. Cancer. 
Retroviruses. It sounds 

like the modern version of 

the Four Horsemen of the 

Apocalypse, but to Ben 

Harris, epidemiologic and 

medical studies assistant director, it is a list of subjects of RTI 
research projects. 

"Even as an undergraduate, I was interested in health-

related research, and my work at RTI has allowed me to pur-

sue that interest by studying the health crises that face the 
Nation. Furthermore, RTI's multidisciplinary approach to 

research allows the Institute to adjust its direction depending 

on what crises arise. That makes the work worthwhile and 

has allowed me to pursue diverse interests ranging from 

environmental health to endocrinology to AIDS." Harris' 

most recent research efforts have focused on the Human 
Immunodeficiency Virus (HIV), which is responsible for 

AIDS. 

For one of the stLeks. 

Harris and his colleairaes 

are collecting inforru-
tion on about 1,500 

hemophiliacs and their 
female sex partner& 
are looking at issues 

such as time from seroconversion to disease development, 
what proportion of the population develops the disease are 
unusual aspects, if any, in the transmission of the diseme." 

Harris' HIV work has also taken him to the African city of 
Lagos to observe the collection of blood samples from Nige-
rian prostitutes for a retrovirus seroprevalence study. Such 

epidemiological work sent Harris to Washington, DC, in 
1983 to study cancer and open RTI's Washington office. -1 
moved to Washington with one assistant. My department 

currently consists of 16 in Washington, seven in Maryland 

and one in London." 
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roduces statistical informa-

 

tion on health care, the en-

 

vironment. and energy man-

agement. Conducts clinical trials of 

medical products, epidemiologic 

studies of diseases, surveys on pol-

lutants, and statistical analysis of 

energy use. 

Dr. Vijaya Rao 

"At one time, a newborn that weighed 2,500 grams wasn't thought to have 

much of a chance. Now, you see a lot of 15 hundred grammers survive," says 

research statistician Dr. Vijaya Rao. Dr. Rao is talking about the kind of clinical 

research he really likes—analysis of an issue with significant social importance. 

"There are many questions that arise from the survival of these low-weight 

babies. Do they develop normally? Do they suffer handicaps? Will they 

become independent? The issue is complicated, but I think we do as good a job 

as any research institute in handling questions like that," Dr. Rao says. Being 

part of the multi-disciplinary team that examines such problems is what Dr. 

Rao enjoys. "Much of our work is multicenter clinical studies of a range of 

medical problems. We have biostatisticians, physicians, computer scientists, 

epidemiologists, biomedical engineers and a host of others participating. 

"Often the only thing the public hears is a statement such as 'drug abuse is 

up' or 'exercise lowers blood pressure.' But there is a tremendous amount of 

work that goes on before such statements are made. It sounds like an easy, sin-

gle statement, but there is much that comes under the umbrella that has to be 

sorted out." 
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CENTER FOR MEDICAL, 

ENVIRONMENTAL AND 

OENERGY STATISTICS 

Designs studies and analyzes data 

for investigations related to med-

icine, the environment, and energy. 

Capabilities include designing stud-

ies and analyzing data, experimen-

tal design, biostatistics, mathemat-

ics, computer programming, and 

health education. 

CENTER FOR EPIDEMIOLOGIC 

AND MEDICAL STUDIES . 

Coordinates and monitors multi-

center clinical trials. Studies safety 

and efficacy of pharmaceutical 

products and medical devices. Per-

forms epidemiologic studies of inci-

dence, prevalence, distribution, 

and risk factors for diseases. 
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Nancy Dean 

A regulatory policy should be grounded with 

data. Policy is economist Nancy Dean's interest, 

and she pursues that interest by analyzing data. 
"I have a double major in economics and political 

science with a minor in international relations. The 

variety of work at RTI was attractive to me and lets 
me help to address some of society's most pressing 

problems." 

Ms. Dean has recently worked on a benefit analy-

sis study of the change in Food and Drug Administration regulations of nutri-

tion labeling. "The types of information carried on labels are being standard-

ized, and we were looking at what impact this change would have on con-

sumers." 

Ms. Dean has also been involved with a US Department of Agriculture pro-

file of the industry producing infant formula. "We were analyzing the impact 

of the rebates offered in the Women, Infants and Children (WIC) program to 
determine the pricing effect on non-WIC formula purchasers." 

Such topics require a diverse team of researchers, and that makes for interest-

ing work, says Ms. Dean. "The productive atmosphere, the access to so many 

people who are specialists in their fields, the availability of university collabora-

tion, it adds up to an important product." 
16 
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ses economic, sociological, 

demographic, and psycho-

 

logical methods to assess 
and recommend policies for gov-
ernments and companies. Studies 
issues such as economic develop-

ment, education, health care, men-
tal illness, homelessness, alcohol 

and drug abuse, public utilities, in-
come security, and pollution pre-
vention. 

• • ■ a 

CENTER FOR SOCIAL 
RESEARCH AND POLICY 

ANALYSIS 
Researches social and economic 
behavior of individuals, groups, and 
populations. Capabilities include 

sociology, social psychology, crimi-
nology, policy analysis, statistics, 
economics, public administration, 
political science, program evalua-

tion, and military issues. 
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CENTER FOR ECO!;:.`r 
RESEARCH 

Specializes in 
public and private 
methods such as bene=:-:::77- 

ysis, microeconomic r7-;:ct:-,--7.--(7 -- 
sumer behavior modes- 
tion and cost modermg, 
sic modeling, nonmar'Ke: 

techniques, and sample 

CENTER FOR INTERNATITV,L 

DEVELOPMENT 
Provides research, techn-..2: as_ 7: 
tance, and training to promv.e. s-::-
tainable economic, techni.cal. ant 

social development and unte:-
standing. Delivers applied ser... 
in economics, urban and 
development, health and fa 7-:-.; 

planning, education, demaTa;:.,',-
ics, human resource devel:p:r.ent. 
information systems, pub": f7-

nance, and environmental 

StresSeS action to increase the - 

pacity of host-country inst.:4.uf:7.-3 

develop and implement pc"-:ies f:-
development. 



Dr. John Paul 

Dr. John Paul is working on his 
hands and knees. Or at least his 
knees. "Rates of knee replacements 
have been increasing dramatically in 
recent years due to technological 
improvements and other factors, and 
knee replacements are being done on 
younger and younger people. The 
government is interested in knowing 
more about outcomes from knee 

replacements. How long will a knee 
replacement last? What prior medi-
cal history or events can be expected 
to predict a knee replacement? What 
are the complication rates from the procedure?" 

Knee replacements are just one of the medical treatments 
that Dr. Paul, senior research health analyst, has been study-
ing over the last two years. "We are part of two patient out-
come research teams (PORTS), which are sponsored by the 
Agency for Health Care Policy and Research. PORTs are 
multidisciplinary and multi-institutional, and evaluate 
health care issues such as stroke prevention, hip replace-
ments, caesarean sections, and treatments for low back pain. 

The PORTs examine cost and uti-
lization outcomes, as well as clinical 
outcomes and patient preferences, 

in their assessment of various pro-
cedures. 

"It's a response to concerns about 
appropriate and quality treatment, 
and about the rising cost of medical 
care in an era of diminishing 
resources," Dr. Paul says. 

RTI's role in the PORTs has been 
in data collection and analysis, says 
Dr. Paul. "We're working with 
extremely large data sets, mostly 

from the Medicare system. The challenge is to figure out 
what data are available and how to use them appropriately 
for policy purposes." 

The work is exciting, Dr. Paul says, because there's the 
potential of improving the way medical decisions are made, 
and changing the way the treatments are handled. 

"Also, we can take what we're learning now about large 
data base analysis and apply that in the future to other health 
care issues." 

• 
)SOCIAL SCIENCES AND INTERNATIONAL DEVELOPMENT 

CENTER FOR RESEARCH IN 
EDUCATION 
Provides education research, p.m-
gram evaluation, policy analysis 
and development, and technical as-
sistance. Capabilities include spe-
cial education, adult and higher ed-
ucation, vocational education and 
rehabilitation, bilingual education,  

at-risk students and dropouts, edu-
cation equity, school administration, 
health education, and assessment 
of educational reform. 

CENTER FOR POLICY STUDIES 
Multidisciplinary staff with capabili-
ties in demography, economics, hu-
man resource development, public  

policy analysis, public health ad-
ministration, public management, 
sociology and statistics. Research 
methods range from randomized 
experimental designs and multivari-

ate analyses to qualitative ap-
proaches such as comparative 
case studies. 
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Dr. Michael Hubbard 

Drug abuse, sexual habits, criminal 

activity—those aren't the kinds of 

things most people readily discuss. 

However, Dr. Michael Hubbard spe-

cializes in getting survey responses to 

questions on those sensitive subjects. 

It's a specialty that's a good fit for a 

combination statistician and psychol-

ogist. 
After teaching psychology and 

working as a statistician, Dr. Hubbard 

sought a job that took advantage of 

his dual interests. "I liked the team 

approach to projects at RTI and saw 

an opportunity to help gather infor-

mation on significant social prob-

lems." 
Since coming to RTI in 1989, 

Dr. Hubbard has focused 

much of his work on experi-

mental research designed to 

improve data collection results 

in surveys on sensitive 

subjects. He is 

directing a project 

to develop and 

test measures of 

drug use and 
sexual activity 

among ado-
lescents and 

young 
adults. 

"One problem in any survey is get-

ting respondents to remember accu-

rately the time at which events 

occurred in the past. That's been part 

of my work with the adolescent and 

young adult study—to develop meth-

ods to improve that accuracy." 

Dr. Hubbard also has helped devel-

op and validate a coding scheme to 

assess the cognitive difficulties 

respondents are likely to experience in 

answering questions about drug use. 

He has worked on developing a way 

to ask about HIV-infection risk behav-

 

iors in a way that lets people 

give truthful and useful 

answers without having 

to acknowledge engag-

ing in stigmatized activ-

ities. 

"Gathering informa-

tion on sensitive subjects 

is difficult, but it is nec-

 

essary to assess the 

Nation's efforts 

to cope with 

problems 

such as drug 
abuse." 
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ronmental, social, ant : 
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CENTER FOR RESEARCH VI 

STATISTICS 

Participates in interdisciffnary st.J-Aik 

dies of issues in health, ntrt•:-.11W 

the environment, education. en-F-

gy, and national defense. Devetcps 

statistical methodology and acccrm-

panying software to design and an-

alyze complex probability-based 

surveys and randomized experi-

ments, as well as epidemiolog'c 

and toxicologic studies. 

CENTER FOR SURVEY 

RESEARCH 

Conducts survey research, with pri-

mary responsibilities for survey de-

sign, data collection and data pro-

cessing. Designs and manages 

mail, telephone and personal inter-dh 

view surveys, including computer-
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Susan Henderson 

You can't see them. You may not 
be able to smell them. But research 

survey specialist Susan Henderson 
wants to know who was exposed to 
them and when. 

What Ms. Henderson is after are 
toxic substances such as benzene, 
dioxin and trichlomethylene (t c.±.). 
"We are helping to establish the 
National Exposure Registry'," Ms. 
Henderson explains. 

'The registry is a national data 
base of people across the country 

who have been exposed to toxic 
substances. We are looking at many 
of the Superfund sites, which are 
designated by the EPA. Those sites 
can either be areas where there have been accidental spills or 
processing areas where substances may have leaked for 
years. 

"We determine if people have 
been exposed and do a complete 

health summary of the individu-

als. We then do yearly follow-

ups to update each individual's 
health information." 

Ms. Henderson manages annu-
al follow-ups for the TCE and 

dioxin subregistry. She is also 
assistant work order manager for 
a new data collection effort to 

establish a benzene subregistry 

for sites in New York and Min-

nesota. 
"It's never stale here," Ms. 

Henderson says. "I'm doing 
something that matters, and I 

have the opportunity to examine survey methodology issues 
and develop new ways of dealing with things. We have to 
do that to stay competitive." 

• 
• II • R II • IR STATISTICAL SCIENCES 

• 

assisted surveys. Designs and 
supports software for data entry, 
editing and cleaning, management, 
and analysis. Conducts survey 
methodology research. 

puter applications. Supports data 
collection projects, particularly sur-
veys and clinical trials. Staff disci-
plines include computer science, 
mathematics, statistics, and opera-
tions research. 

a campus-wide data communica-

tions network. Provides PC ser-

vices, including integration with the 

computer center. 

CENTER FOR COMPUTER 
SCIENCE 

()Conducts research in software de-
sign, systems analysis, and corn-

 

RAGLAND COMPUTER CENTER 
Operates a general-purpose com-

 

puting center for RTI, and manages 
19 



Continued growth has allowed the 
Institute to begin the much-needed 
expansion of its laboratory facilities. 
Construction began in 1991 on RT1's 
eighteenth building, a 58,580 square-
foot structure that will include chem-
istry laboratories and office space. 0 
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,991 OPERATING HIGHLIGHTS 

RTI's revenue rose in 1991 to a 

record 5112.8 million, an annual 

increase of 12.6%. Continued 

strength is expected because new 

contract authorizations in 1991 

reached 51512 million, a substan-

tial increase over the previous 

fiscal year. 

Research Revenue 
Millions of Dollars 

120  

RTI's diversity of clients is indi-

cated by the variety of sources of 

revenue and by the range of 

industries represented among pri-

vate-sector clients (see charts). 

The US Department of Health 

and Human Services accounted 

for 46.8% of RTI's revenue, an 

exceptional increase from 25.8% 

only four years ago. The bulk of 

this work is in response to public 

health issues such as drug abuse, 

AIDS, long-term care, cancer, heart 

disease, and healthy life-styles. 

The Environmental Protection 

a kAgency remains one of RTI's 

argest sources of revenue, 

accounting for 14.1% of the Insti-

  

tute's activity in 1991. RTI's inter-

est in environmental issues is 

long-standing, and this commit-

ment is expected to continue. 

The private sector continues to 

be a rapidly expanding part of 

RTI's activities, accounting for 

12.9% of revenue. This work gives 

scientists opportu-

 

nities to apply the 

knowledge and experi-

 

ence gained in Federal-

ly funded research to 

meet marketplace 

needs. This fact, and 

the healthy diversity of 

the private-sector 

client base, means fur-

 

ther growth can be 

expected in this important busi-

ness segment. 

Support from the Department 

of Defense declined to 6.9% of rev-

enue. Other important sources of 

revenue include the US Agency 

for International Development, the 

US Department of Education, and 

NASA. A variety of non-Federal 

sources supplied 6.7% of RTI's rev-

enue. 

During 1991, the regular staff 

grew from 1,409 to 1,435. Offices 

in the District of Columbia, Vir-

ginia, Florida, and overseas con-

tinued to expand and now include 

more than 100 people. 

Sources of Revenue 

Private-sector Revenue 
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Computer Science, Robert H. Thornton, director 
Ragland Computer Center, James C. Wright, director 
Research in Statistics, Robert E. Mason, director 
Survey Research, R. Paul Moore, director 

Chief Scientist: Ralph E. Folsom 

James R. Chromy 
Statistical Sciences 

Organic and Medicinal Chemistry, F. Ivy Carroll, director 
Life Sciences and Toxicology, Frederick J. de Serres, director 
Bioorganic Chemistry, A. Robert Jeffcoat. director 
Polymer Sciences, Anthony L. Andrady, manager 

Chief Scientist: Monroe E. Wall 
Camille Dreyfus Scientist: Vivian T. Stannett 

C. Edgar Cook 
Chemistry and Life Sciences 

H  

Digital Systems Research, Janet R. Dunham, director 
Systems Engineering, James G. Haidt, director 
Sethiconductor Research. James A. Hutchby, director 
Technology Applications, Doris J. Rouse, director 
Biomedical Engineering, Russell C. Eberhart, program director 
Neuroscience, Blake S. Wilson, senior program director 

Chief Scientist: James N. Brown, Jr. 

James B. Clary 
Electronics and Systems 

International Development, Jerry VanSant, director 
Policy Studies, C. Lynn Usher. director 
Social Research and Policy Analysis, J. Valley Rachal, director 
Economics Research, Allen K. Miedema, director 
Research in Education, John A. Riccobono, director 

Chief Scientist: George H. Dunteman 

d  
Ronald W. Johnson 
Social Sciences and 
International Development 

i 

RESEARCH ORGANIZATION 

Board of Governors 
Executive Committee 

F. Thomas Wooten, President 
1 
Alvin M. Cruze, Executive Vice President 

Research Vice Presidents Research Centers and Programs 

-1  
Edo D. Pellizzari Methods Development and Applications 
Analytical and Mass Spectrometry 
Chemical Sciences Applied Analytical Systems, Charles M. Sparacino, director 

W. Kenneth Poole 
Biometrics Research 

Epidemiologic and Medical Studies, Fred A. Bryan. Jr., director 
Medical, Environmental and Energy Statistics, Tyler D. Hartwell, director 

Chief Scientist: B. V. Shah -1  
James B. Tommerdahl Environmental Measurements and Quality Assurance, Clifford E. Decker, director 
Environmental Sciences Environmental Analysis, Dennis F. Naugle, director 
and Engineering Aerosol Technology, David S. Ensor, director 

Process Research. James J. Spivey. director 
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°GOVERNANCE AND CORPORATE OFFICERS 

Board of Governors 
Of the 31 Governors: five hold seats by 
virtue of their positions: the presidents of 
The University of North Carolina, Duke 
University, and the Research Triangle 
Institute, and the chancellors of NC State 
University and the University of North 
Carolina at Chapel Hill; four are specified 
in the Bylaws: George Watts'Hill, William 
C. Friday, George R. Herbert and Marcus 
E. Hobbs; nine are appointed annually to 
represent Duke University, The University 
of North Carolina general administration, 
NC State University, and MC-Chapel 
Hill; and up to 15 Governors are elected 
from the business and professional com-
munities. A separate category of lifetime 
Governor recognizes retired Board mem-
bers who have made extraordinary contri-
butions to the progress and welfare of RTI. 
Robert T. Armstrong is the current Life-
time Governor. 

dichairman: 
Weorge Watts Hill,* Chairman of the 

Board, Central Carolina Bank and Trust 
Company, Durham 

Vice Chairman: 
George R. Herbert,* President Emeritus, 
Research Triangle Institute 

Executive Committee Chairman: 
Marcus E. Hobbs,* University Distin-
guished Service Professor Emeritus of 
Chemistry, Duke University 

John C. Bailar, III, Professor, Epidemiology 
& Biostatistics, McGill University 

Erich Bloch, Distinguished Fellow, Council 
on Competitiveness, Washington, DC 

H. Keith H. Brodie, President, Duke Uni-
versity 

Norman L. Christensen, Jr.,* Dean, School 
of the Environment, Duke University 

Ivie L. Clayton,* Business Consultant, 
Raleigh 

OPedro Cuatrecasas, President, Pharmaceu-
tical Research Division, Warner-Lambert 
Co., Ann Arbor, Michigan  

Raymond H. Dawson,* Senior Vice Presi-
dent and Vice President for Academic 
Affairs, The University of North Carolina 

William C. Friday, President. William R. 
Kenan, Jr. Fund, Chapel Hill 

Pamela B. Gann, Dean. School of Law, 
Duke University 

Steve C. Griffith, Jr., ExecutiveVice Presi-
dent and General Counsel, Duke Power 
Company, Charlotte 

Paul Hardin, Chancellor, University of 
North Carolina at Chapel Hill 

Margaret T. Harper,* President, The 
Stevens Agency, Southport 

Franklin D. Hart,* Provost and Vice Chan-
cellor, North Carolina State University 

H. Garland Hershey,* Vice Chancellor for 
Health Affairs, University of North Caroli-
na at Chapel Hill 

William G. Howard, Jr., Consultant, 
Scottsdale, Arizona 

Earl Johnson, Jr.,* President, Southern 
Industrial Constructors, Inc., Raleigh 

William L Klayman,' Interim Vice Chan-
cellor for Research and Extension, North 
Carolina State University 

Matthew Kuhn, President, MCNC, 
Research Triangle Park 

William F. Little,* Interim Provost and 
Vice Chancellor for Academic Affairs, Uni-
versity of North Carolina at Chapel Hill 

Eugene J. McDonald, President, Duke 
Management Company 

Larry K Monteith, Chancellor, North Car-
olina State University 

Charles E Putman*, Executive Vice 
President for Administration, Duke 
University 

Thomas A. Rose, President, Blue Cross and 
Blue Shield of North Carolina, Durham  

C. D. Spangler, Jr., President, The Univer-
sity of North Carolina 

Thomas J..Troup, Vice Chairman, Burr-
Brown Corporation, Tucson, Arizona 

Charles B. Wade, Jr., Winston-Salem 

F. Thomas Wooten,* President, Research 
Triangle Institute 

Phail Wynn, Jr., President, Durham Tech-
nical Community College, Durham 
'Member, Executive Committee 

Members of the Corporation 
The Members are the equivalent of RTI 
shareholders. As such, they elect the Gov-
ernors who represent the business and 
professional communities. Of the nine 
Members of the Corporation: four are the 
chairmen and presidents of The University 
of North Carolina and Duke University; 
one is George Watts Hill, a lifetime Mem-
ber of the Corporation; four are elected 
annually, two from and by the Duke Uni-
versity Board of Trustees, and two from 
and by the Board of Governors of The Uni-
versity of North Carolina. 

Members of the Corporation representing 
Duke University are: P. Jackson Baugh, 
Nicholasville, Kentucky; H. Keith H. 
Brodie, Durham; Nathan T. Garrett, 
Durham; Thad B. Wester, Raleigh 

Members of the Corporation representing 
The University of North Carolina are: 
Samuel H. Poole, Raleigh; T. Henry Red-
ding, Asheboro; Hon. Robert W. Scott, 
Haw River; C.D. Spangler, Jr, Chapel Hill 

Corporate Officers 
RTI officers, including the research vice 
presidents listed on page 22, are elected by 
the Board of Governors. 
F. Thomas Wooten, President 
Alvin M. Cruze, Executive Vice President 
William H. Perkins, Jr., Financial Vice 
President 
Suzanne P. Nash, Corporate Secretary 
Carolyn J. Harris, Assistant Corporate 
Secretary 
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AN OVERVIEW OF RTI 

Research Triangle Institute (RTI) is a not-
for-profit contract research organization 
located in the center of North Carolina's 
Research Triangle Park. RTI was estab-
lished in 1958 by the University of North 
Carolina at Chapel Hill, Duke University, 
and NC State University. 

RTI conducts applied and basic 
research in the United States and abroad 
for clients in government, industry, and 
public service. • 

Organization an4 Staff 
RTI's organization supports the formation 
of multidisciplinary teams to address com-
plex research issues. 

The staff of more than 1,500 includes 
approximately 60 percent professionally 
trained research personnel. Of these, near-
ly two-thirds have advanced degrees. 
Their backgrounds include more than 115 
degree fields. 

Major areas of training and experience 
include: 
Social Sciences: economics, econometrics, 
benefit-cost analysis, evaluation research, 
urban and regional planning, international 
development, health services and health 
policy research, agricultural development, 
sociology, psychology, social psychology, 
education, business administration, public 
administration, municipal financial man-
agement, criminology, law, political sci-
ence, and the humanities. 
Survey Research: sample design and 
selection, survey planning and execution, 
data collection and management, and 
research and development on survey 
methodology. 
Mathematics, Statistics, and Computer 
Sciences: data management and analysis, 
statistical methods development, statistical 
analysis, biostatistics, clinical trials, epi-
demiology, computer-aided engineering, 
CAD/CAM, systems software, software 
verification, computer security, numerical 
modeling, and operations research. 
Environmental Sciences and 
Engineering: environmental controls and 
engineering, environmental chemistry, 
environmental health, industrial hygiene, 
hazardous materials management, hydro-
geological and earth and mineral sciences, 
meteorology, and oceanography. 

Chemical and Biological Sciences: ana-
lytical, organic, inorganic, physical, poly-
mer, and medicinal chemistry; toxicology, 
pharmacology, genetics, neuroscience, 
biology, biochemistry, and microbiology. 
Engineering and Physics: electrical, elec-
tronics, systems, computer, semiconduc-
tors, chemical, biochemical, energy, indus-
trial, mechanical, manufacturing, materi-
als, biomedical, aerosol, civil, petroleum, 
nuclear, aeronautical, and transportation 
engineering. 

University Affiliations 
RTI was created as the focal point for 
growth in North Carolina's Research Tri-
angle Park, an industrial and governmen-
tal scientific center built around the 
resources of the area's three major research 
universities. 

RTI's capabilites are greatly expanded 
by frequent collaboration with university 
scientists. Additional relationships 
include joint staff appointments, coopera-
tive research programs, and other profes-
sional contact. 

Laboratory and Office Facilities 
RTI's Research Triangle Park campus 
includes 454,000 square feet of laboratory,  

computer, and milted fi..LItirkS t.-7 
programs. RTI also usrl—'1,--s 
offices in Washing:cm D NO-V7" 
News, VA; Cocoa Bea& ve 
locations in the US and grnal.." 

Computer Facilities 
In-house facilities for dam mut.r—r 
statistics, modeling, sL"..--.11ter.ier!-*.t&v, 
R&D, computer-aided  (4,-

 

tronics, and laboratory usrue-, 
include microcomputers, two crrr7;,.....t•-• 
centers, and daily traffic ut.. r'w_Zr 

regional scientific networi. 

Library Facilities 
The RTI Technical Informa5att 
vides on-line computerized 
searches via data bases relert brn 
research programs. The Gnats 
subscriptions to more than 1OO pm‘el-
sional periodicals. Specialized Cs-r-irs 
maintained in RTI research 

RTI staff have full access to the arm 
bined libraries of the nearby univers_ties. 
which have been cross-cataloged ce 
shared since 1934. Ac.vebs is fACiTU. 
computerized catalog links and daily t"-xi 
service. 
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