




















THE SABAN RESEARCH INSTITUTE OF CHILDRENS HOSPITAL LOS ANGELES

to provide comprehensive assessment and
treatment services, funded by a gift from the
Boone Family Foundation. Additional sup-
port has come from the Hearst Foundation.

The IDM plans to recruit additional
faculty, aided by funding from the Las
Madrinas Endowment for Autism Research,
Interventions and Outcomes. “Studies have
shown that children treated in the context
of a research environment have better out-
comes,” notes Michele D. Kipke, PhD*, direc-
tor of the Community, Health Outcomes and
Intervention Research Program in The Saban
Research Institute.

Autistic children often don't respond to
body language and facial cues in the same
way as children unaffected by ASD.

Through a variety of strategies — con-
tingent play (in which the adult responds to
a child’s action with a similar action), parent
participation and the use of both mechanical
and humanoid robots — researchers hope
to find ways to improve social interaction of
these children.

To further this cause, Dr. Kipke and other
Childrens Hospital investigators have part-
nered with members of the Viterbi School
who are exploring the role that technology
can play in assisting humans.

Maja J. Mataric, PhD, is director of the
USC Center for Robotics and Embedded
Systems and co-director of the Robotics
Research Lab. She has used robots to assist
people who have Alzheimer’s disease or
sufffer from strokes. Shrikanth Narayanan,
PhD, director of the Speech Analysis and
Interpretation Laboratory and member of the
Viterbi School’s Signal and Image Processing
Institute, is creating computer programs and
characters that encourage a child’s speech
and language development and social
engagement.

In early experiments, the scientists
replaced toys with rolling robots that have
horns and bubble blowers and humanoid
robots capable of smiles. An unseen video
camera recorded the children’s reactions.
These preliminary studies confirmed anec-
dotal reports that children with ASD in many
cases react more easily with mechanical
devices than humans. The investigations
are continuing.

Dr. Kipke is enthusiastic about these
studies for what they represent: “a chance
to explore how research can ensure that we
deliver cutting-edge care to children with
autism and their families.”

Ching-Ling (Ellen) Lien, PhD, of The Saban Research Institute, left, with Kirk Shung, PhD, of the

Viterbi School

Regenerative Medicine

While other research groups at Childrens
Hospital are working to apply biomedical
engineering tools immediately to patient
care, Ching-Ling (Ellen) Lien, PhD*, is using
them to study a smaller member of the
animal kingdom — the zebrafish.

A freshwater fish, the zebrafish can re-
grow healthy heart tissue after severe cardiac
injury. This regenerative ability intrigues Dr.
Lien in the Cardiovascular Research Program
of The Saban Research Institute. Her investi-
gations already have identified specific genes
and growth factors that are required for the
progenitor cells to become heart muscle cells
and blood vessels.

However, conducting detailed physiologi-
cal studies on a fish that measures one inch
in length — with a heart just one millimeter in
diameter — presents “tremendous techno-
logical challenges,” says Dr. Lien.

Monitoring the entire regenerative
process requires imaging tools capable of
extremely high resolution. On most current
instruments, probes are too large and resolu-
tion too low. So Dr. Lien is collaborating with
two groups at the Viterbi School.

One team led by Tzung “John” Hsiai,
MD, PhD, in the Department of Biomedical
Engineering, is developing a “micro-elec-
trocardiogram,” which measures a heart’s
electrical activity. A second team is led by
K. Kirk Shung, PhD, a pioneer in biomedical
ultrasonics and director of USC'’s Ultrasonic
Transducer Resource Center, where engi-
neers are creating high-frequency ultrasonics.

Dr. Lien’s background is in molecular and
developmental biology. “Sometimes, they
may not fully understand the process we are
studying,” she says of her engineering col-
leagues. “Sometimes we can't understand
the limits of their technologies. By coming
together, we find there is so much more we
can learn from each other and can come
up with something that can lead us to the
information we need and push the limit of the
technology to another level.” The collabora-
tors have published two scientific research
papers on their progress, most recently in
the Annals of Biomedical Engineering, 2009.
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