Ultra Llow-cost smartphone
attachment measures blood
pressure at home

Enlarge / The BPClip in action.
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Given that 47 percent of adults in the US alone have
hypertension, keeping on top of your blood pressure readings
is a smart thing to do. And doing so could become much more
convenient, requiring nothing more than your phone and an
$0.80 piece of plastic, thanks to new research from the
University of California, San Diego.

The school’s device, called BPClip, gives broadly comparable
readings to those taken with a traditional cuff but functions
as a simple cell phone attachment. It relies on the flashlight
and the smartphone’s camera—along with some simple physics.

BPClip consists of a plastic clip with a spring mechanism that
lets the user squeeze the device and two light channels: one
to direct a flashlight to your finger and the other to direct
the reflected light to the camera for image processing. A
custom-made Android app handles the data processing and guides
users through the measurement.

“The main motivation of this work lies in the low-cost aspect,
and the main reason that we want to go in this direction 1is
because currently there aren’t really any truly low-cost blood
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pressure measuring devices out there,” Yinan Xuan, lead author
of the paper, told Ars. “All the off-the-shelf ones you can
get from convenience stores or drug stores are cuff devices
and cost around $20 or $30, even for the cheapest ones.”

For lower-income individuals, this can act as a financial
barrier to having their blood pressure measured. “Worldwide,
just over one-third of patients with hypertension are
diagnosed and treated,” said Dr. Harriette Van Spall,
associate professor at the McMaster University Division of
Cardiology, who was not involved with the work. “Those in
marginalized populations, including women, people of color,
and socioeconomically deprived people are particularly
susceptible to underdiagnosis and undertreatment and could
benefit from such patient-centered technologies,” she added.

Xuan and his co-workers hope that if the device enters large-
scale production, BPClip could eventually be handed out by
doctors or nonprofit organizations just as dentists hand out
floss and toothbrushes. To this end, they have already created
a startup company, Billion Labs Inc., to further refine their
design.

Light at the end of the tunnel

BPClip relies on a simple principle to take readings: blood
absorbs light. If you cover your phone’s flashlight with your
finger in a dark room, you may see pulsing in your glowing
finger. This is from your actual pulse, which sends blood
flowing through the veins and arteries in your finger—more
blood (more light absorbed) when your heart contracts and less
blood (less light absorbed) when your heart relaxes.
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BPClip records these pulses of light using the phone’s camera.

By simply averaging the brightness of each captured frame, the
app can read how much blood is flowing through your finger in
real time.
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This information alone, however, 1isn’t enough to calculate a
blood pressure reading: BPClip also needs to know how this
blood flow changes as pressure 1is applied to the
finger—essentially the same process that cuff-based devices
use to take their measurements.

This is where the BPClip’s spring comes in. By gradually
compressing the spring from 0 to 100 percent, a range of
different pressures can be applied to the blood vessels in the
finger. These pressures affect the flow of blood, which can be
used to calculate blood pressure readings.

Consider when the user has pressed the spring all the way
down: the pressure forces vessels in the finger to close, and
no blood can flow, so there’s no light pulse for the camera to
see. If the user releases the spring gradually, they reach a
point where the blood can flow again, restoring a pulsing of
light that the camera can detect. This corresponds to the
maximum blood pressure during a heartbeat (the systolic
pressure).

As the user continues to decrease pressure on the spring,
blood can flow more and more freely through the finger,
changing how much light is reflected. Eventually, the pressure
on the finger will no longer be sufficient to impede the flow
of blood, and the reflected light becomes a steady pulse. We
are now at the minimum pressure during a heartbeat: the
diastolic pressure.

By looking at blood flow at different compression levels and
matching those measurements to the force exerted on the
finger, BPClip can calculate the user’s systolic and diastolic
blood pressures. This raises the question: How does the system
tell how much force the BPClip is applying?
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