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Digital Technologies

Jump Start Telemedicine

HE technologists. re-
search doctors, computer
programmers, electrical
engineers. and biomedi-
cal engineers who design
and create new medical diagnostic
equipment and medical treatments
are now working on medical systems
that use the computing power of
personal computers and cell phones.
For disease diagnosis, they are find-
ing ways to shrink expensive medical
equipment down to cell phone size.
Their goal is to perform diagnosis
and trealimen! without requiring a
patient to spend a great deal of time
in doctors’ offices or hospital beds

For medical treatment, they are
creating new wearable or implant-
able sensors that gather medical
data from patients. A cell phone app
performs the data analysis of the raw
biometric data that was gathered by
these sensors. When processing is
done, the cell phone “phones home”
to report its findings to whomever it
was programimed to catl.

For lifestyle changes, similar
teams of experts are designing bio-
metric sensors that collect data
through skin contact on an arm. leg.
chest. or head. The computer pro-
gram that is part of the system turns
this data into biofeedback, which the
person uses to reduce tension, track
physical activity, improve cardio
function. tone muscles. train for the
Otvmpics, and/or lose weight

Thie cell phone i Photo 1, the

nology education consultani. Visil
wirnfec /r.'m/u;»(m[ux us for past col-
wmns and teacher resources
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H'andy Sana 210, requires its owner
Lo touch certain edge points on the
phone. This allows the cell phone to

Photo 1—This cell phone performs
an on-the-spot EKG. A new model
that can also register body tempera-
ture and blood pressure is expected
to receive FDA approval this year.

perform an electrocardiogram (EKG)
The phone spends the next 30 sec-
onds checking the electrical activity
of the person’s heart. The test resuits
are graphically shown on its screen
in exactly the same format as a con-
ventional EKG. The phone then sends
the results 1o the attending physician
for proper medical interpretation.
The H'andy Sana 210 will al-
low doctors to frequently monitor
patients who have heart-related
medical conditions without requiring
them 1o constantly revisit a medical
office or hospital. The information
gathered and sent by the cell phone
can determine if a chest pain is a
heart attack, if the symptom that
the person is experiencing requires
immediate medical attention. if pre-
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scribed medicines need to be adjust-
ed, and even if a previously installed
pacemaker is working properly

Il you use Technology Today as
a jump-off point for research, you
will be amazed by how many new
lechinologies can be classified as cell
phone telemedicine initiatives. The
cell phone microscope is another
example of a new telemedicine tool.
It is a fascinating repurposing of the
new high-pixel-count digital cameras
now found on most cell phones.
Avdogan Ozcan, an assistant profes-
sor in the Electrical Engineer Depart-
ment at the Universily of California
Los Angeles, recently developed this
diagnostic tool. (See Photo 2.

Qezcan’s cell phone microscope
should svon be a boon to medical di-

Photo 2—The cell phone microscope
uses an internal app to analyze the
photo it takes of a blood sample.

agnosis and treatment of patients in
third-world countries. | called Ozcan
on December 15, 2010, to deterimine
the status of his invention. He told
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me that they “are still lab testing the gather sleep and physical activity signed to help people lose weight.
design and expect field testing to data wirelessly, using Bluetooth, and The activity monitor doesn't have
begin soon.” There is a good chance transmit the information to your an on-off switch; it is activated by
that by the time you read this col- iPhoie or Android Smartphone.
uini the cell phone microscope will You can also use a USB cable to
be undergoing hield testing in Brazil download the data directly to a
The hirst field tests will use the computer
cell phone microscope to test for ma- To get started with the
laria parasites in blood samples. To BodyMaedia Fit, you download
perform this test, a blood sample is software from the company's
placed between two glass slides. The website to vour computer and
cell phone microscope has a built-in an app to vour phone. The
fxture to properly align the distance BodyMedia Fit program is de- _
between the camera lens and the £
glass slide There's no need for a ahlua " 3 SRR
trained technician to prepare the e s
slide or snap the picture. After eips toiseqtioaaclite S,
the picture is taken. the software '
on the cell phone performs the kin Temperature

analysis and determines if the Photo 3 (above}—The activity

° Seasutos the sarfuc

sample contains signs of the i R— monitor on the girl's arm
malaria parasite, * . determines whether her

The BodyMedia Fit was the S s Heat Flux workout is moderate or
most interesting lilestvle product ; Apta i o vigorous activity.
that | investivated and tested for WAL B Aission

this article The system includes — Photo 4 (left)—The monitor
an activity monitor that is worn has many sensors that gather
on an arm. (See Photos 3 and information through direct
4.) The sensors in the armband 3-axis A romet PEALLTIE o MCTIoN and Siepe take contact with the skin.
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skin contact. It gathers four differ-
ent types of data. Its galvanic skin
response sensor measures a body's
electrical conductivity. Basically,
when you sweal, your body becomes
a better conductor of electricity so
by monitoring your body’s electrical
conductivity over time the sensor
can determine how active you are.

The galvanic skin sensor pools its
information with the monitor’s skin
temperature sensor, heat flux sen-
sor, and three-axis accelerometer. By
analyzing body temperature changes.
the speed at which the body is dis-
sipating heat, body perspiration, and
body movement (walking, running,
hending, twisting, etc), the sensors
can tell how many calories you are
burning. When the calorie burn per
minute is greater than three times
the resting calorie burn. the activity
per minute will be credited as moder-
ate activily. When the calorie burn is
six times greater per minute, the time
is credited as vigorous activity.

It 1s the three-axis accelerometer
that determines whether you are
maoving or resting. The sleep algo-
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rithm reads into the fact that you are
lying down with very little physical
movement. A person heing at rest,
coupled with the other sensor read-
ings. is credited as sieep. The activity
monitor sensors collect data at a rate
of up to 32 samples per second. (Ex-
plaining how the sensors gather their
information in simple English could
not have been accomplished without
the assistance of Michael Oncea, a
BodyMedia supervisor.)

For this system to work, vou en-
ter your profile into the BodyMedia
program and log daily meals and
snacks. Your meals are turned into
consumed calories and your person-
al data (height, weight, sex, and age)
are converted into your personal
activity program. The dashhoard on
yaur compitter or cell ptione shows
how mch you need to do to burn
more calories than you consumed

The question that must be an-
swered when it comes to all lifestyle
systems s Does it accomplish what
it is supposed to do? The TV show
The Biggest Loser has made the Body-
Bugg famous as a tool for monitoring
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physical activity and eventual weight
loss. The BodyBugyg and the BodyMe-
dia Fit are both made by BodyMedia
and both have the same functional-
ity. The question becomes a personal
one: Will this system. without the
nutritionists and physical trainers

of a TV show. provide the necessary
motivational feedback to keep you
on track to lose weight?

My wife, Shelley, volunteered to
test the BodyMedia Fit. She has found
wearing it. logging her meals and
snacks. and using her cell phone to
monitor her balanee between calories
consumed and calories burned to be
very motivational. Since festing began,
she has already lost a tew pounds.

Recalling the Facts

1. What 1ype of new technologies
does this article refer to when it uses
the phrase "cell phone telemedicine
initiatives™

2. What new advances in con-
munication techunotogy have imade
it possible lor companies to bhring to
market so many new, tiny medical
and lifestyle systems? @
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