The National Advavced Driving Simulator

Driving Behavior Impact

The Food and Drug Administration
(FDA) has made a number of recom-
mendations to the manufacturers of
drugs and devices that may affect
driving behavior. These recommen-
dations include modifying product
labeling to include stronger warning
regarding potential risks, and design-
ing medication guides that better
inform consumers on how to safely
use the product The FDA is also
encouraging additional clinical studies
designed to investigate the frequency
with which complex driving behav-
iors are affected by the use of these
medications or devices.

Conducting appropriately designed
clinical trials would assist drug manu-
facturers in quantifying the frequency
and severity of effects on driving
behaviors and improve the under-
standing of these effects related to
their individual products. Additional
information would also help with the
increased regulatory requirements
imposed by the FDA, including clari-
fied dose and regimen labeling and
more detailed patient guides designed
especially for special populations
such as the elderly.

National Advanced Driving Simulator -NADS-I

Simulator, at the University of lowa

Simulator Fidelity

One of the most effective, safe and
flexible methods of conducting these
clinical studies is using a high-fidelity
driving simulator. The environment
and the act of driving are simulated,
so neither the public nor the individu-
al sub-jects are put at risk. Simulation
provides an extremely useful tool to

physiologic drug effects, including
cognition, decision-making, memory,
and reaction time to better understand
the unique effects of a particular drug
or device. Measures such as maxi-
mum brake pedal force, maximum
steering wheel angle, and maximum
vehicle speed are used to study the
severity of the participant’s action or

movement. Reaction time values are
used to study the participant’s reaction
time during an event. Eye-tracking

is used to study a participant’s eye
movements during each driving event.

make the driver feel as if he is driving
in a real world environment. It is pos-
sible to use a wide variety of outcome
measures as indicators of neurologic
performance to assess functional and

Simulator Realism

The University of lowa’s National Advanced Driving Simulator (NADS) houses
the world’s highest-fidelity driving simulator, the NADS-1. This high-fidelity
translates into the most realistic driving experience possible inside any driving
simulator and lends the highest credibility to the results of research performed
here. The high fidelity also results in a much lower rate of simulator sickness
among subjects. Other simulator facilities report the frequency of simulator sick-
ness between 10% and 60%, while the NADS average for simulator sickness has
been less than 2% over the previous two years.

Facility Overview

The facility also houses two additional simulation platforms: NADS-2, a fixed-
base simulator with high-resolution display capabilities, and the NADS MiniSim,
a low-cost PC-based portable simulator. We already have a suite of scenarios de-
signed to measure driver impairment in a variety of driving environments (urban,
rural, suburban) and conditions (day, night, dusk, wet, snow). When needed, the
NADS simulation platforms can be easily adapted to present new scenarios and
environments designed specifically to client requirements.

Data Collection

We support multiple shifts of operations to support data collection during day,
evening, overnight and weekends. Last year, NADS performed a study that col-
lected for 360 participants in 3 calendar months. Data collection is supported

by a highly qualified, multi-disciplinary research team (medical, pharmacy,
engineering, human factors, psychology and computer science) with extensive
experience in conducting clinical trials and human subject studies. In 2006,
NADS recruited and collected data for over 500 subjects as participants for our
human subject studies. We are affiliated with and close to the University of lowa
Hospitals and Clinics (UIHC). As such, we have unlimited access to researchers,
physicians, and practitioners from a wide variety of disciplines, medical facilities
and laborato-ries. This also means that we have access to special populations that
may be of interest, such as the elderly and populations with a specific disease.
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Policy and Regulation

The NADS-1 and NADS-2 are the
simulators of choice for the U.S.
Dept. of Transportation to conduct
vehicle safety research. Research
results from NADS help formulate
policy and regulation at the national
level. Most recently, NADS played
an integral part in NHTSA’s recom-
mendation of mandating Electronic
Stability Control as a standard feature
on all vehicles sold in the U.S. by
2012 (Dept. of Trans; Nat’l Highway
Traffic Safety Admin., 49 CFR 571
and 585; Docket No. NHTSA-2006-
25901; RIN 217-AJ77

Driver Impairment

NADS staff was involved in a study
for Hoechst Marion Rousel, Inc.
(HMRI; now Sanofi-Aventis) that
compared the effects of driver impair-
ment from 1st and 2nd generation
antihistamines. The hypothesis was
that 2nd generation antihistamines
(fexofanidine) did not cause the driver
impairment which typically results
from st generation antihistamines
(diphenhydramine). Coherence was
chosen as the primary end point.
Results of the study concluded that
the sponsor’s drug, Allegra, did not
impair driving performance or cause
subject drowsiness.

FDA Vision Research

The NADS conducted a study for the
FDA in 2006 which, in part, vali-
dated the use of our simulators for
performing vision-based research.
More recently, the NADS-2 simulator
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NADS offers the following services to provide a com-
plete one-stop experience for conducting clinical trials:

A history of strong collaboration with leading physicians in a variety of fields

Easy access to collaborate with over 650 medical researchers at the Univer-

sity of lowa

Protocol development or execution of sponsor protocol

Coordination of lab tests and analyses

Ability to obtain and dispense study drugs through access to the University

of lowa Pharmacy

Ability to house subjects at the University of lowa General Clinical Research
Center (GCRC), should inpatient stays be necessary

Analytic support for parent compounds and metabolites, as well as pharma-
cokinetic modeling and pharmacogenetic typing of patients

Network for subject recruitment across the United States

IRB processing through the internal University board and the WIRB

Data collection, reduction, analyses and interpretation

was used to assess the performance
of intraocular and contact lenses in
low visibility and nighttime driving
conditions for a major eye health care
pharmaceutical company.

Working with a multidisciplinary
team, including the Departments of
Internal Medicine, Neuropsychology,
and Pharmacy at the University of
Iowa Hospitals and Clinics the NADS
conducted a multi-site clinical trial
comparing the effects of two FDA-
approved medications and a placebo
on cognitive function and driving
performance. The NADS collabo-
rated with the UIHC’s GCRC, a unit
located in the General Hospital with
facilities and staff specifically dedicat-
ed to inpatient and outpatient clinical

Night Scenario

research trials, in order to successfully
execute multiple inpatient sessions
consisting of laboratory work, dietary
and lifestyle restrictions.

Clinical Trials

The NADS is ideally positioned to
help drug and device manufacturers
conduct the kinds of studies recom-
mended by the FDA, as well as
studies designed to further clarify the
effects of individual products so that
the manufacturers’ risk is reduced
and the public can be better informed.
Additional information regarding our
capabilities can be found at http://
www.nads sc.uiowa.edu/welcome.
htm. You may also contact NADS
directly at 319-335-4838 or by email
at contacts@nads-sc.uiowa.edu.

The National Advanced Driving Simulator

The University of lowa
2401 Oakdale Blvd.

lowa City, IA 52242-5003

web: http://www.nads-sc.uiowa.edu

E‘

email: contacts@nads-sc.uiowa.edu
phone: 319.335.4673




