





almost left the room with a sponge in them,
she thought to herself, “There has to be a bet-
ter way to do this."

User-Driven Design
"RFID relies on the unique identification
of every tag so it enables counting, but it
also wirelessly detects these foreign objects
through the human body, through blood and
tissue and fluids, so you don't need any line
of sight," Fleck says. "It really is the optimal
technology for the surgical environment.”
While the ClearCount engineers don't
need any convincing that RFID is the best
solution for the problem of
~.retained surgical sponges, three
years spent in the OR in vari-
ous medical institutions, testing
prototypes and getting feed-
. back, shows the OR nurses
'~ are not as easily swayed.
"Sometimes," Fleck says,
"the instincts of the nurses
were counterintuitive to our

engineering instincts."
From this standpoint, the

most important factor in the sys-

tem is reliability and the nurses' ability to trust

the system and its technology. The OR nurses

want a system that mirrors their current pro-

cesses of accounting for sponges—they can't

simply trust the technology.

"Ihat was the big input into the design of
this device," Fleck continues. ""How do we
design this so that we are constantly giving
feedback to our user that our components
are functioning, that they're working, so they
know everything is OK?"

At first, Fleck explains, ClearCount
designed a system strictly based on the wand
concept.

In this model, each sponge contained its
respective RFID tag. Once the surgery was
complete, the surgical staff could wave the
wand over the patient, detect any sponges still
in the patient and remove them. The system
 worked with 100 percent accuracy when test-
| ed in a clinical setting at Stanford University.

Still, this method didn't work for the OR
nurses, who didn't feel comfortable relying
on the wand working properly to account for
sponges—they wouldn't give up counting
them, and how were they to know the wand
was working?

In response to this feedback, ClearCount
engineers modified the system's design to
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count sponges before and after surgery, in
addition to detecting sponges inside the
patient. Essentially, the system now works to

mimic the manual method of counting spong-
es, but automate the process for increased
accuracy. The system's components work
together like this:

1. ClearCount sponges come from a sponge
manufacturer pre-packaged, pre-sterilized and
equipped with an RFID tag securely sewn
into a pouch in the corner.

The tag is smaller than a dime, and does
not affect the performance of the sponge. The
tag contains a microchip the size of the tip of
pencil with an antenna and other electronic
components such as resistors and capacitors.

The microchip contains a unique identi-
fier (UID) and user-programmable data with
codes to identify the type of sponge.

The data is encrypted so ClearCount
sponges are not read by other RFID systems,
and other RFID tags are not read by the
SmartSponge system. The finished RFID
tag is encapsulated in a rugged biocompat-
ible plastic. Impervious to fluids and surgical
instruments, the tag has been tested to ensure
it will not degrade or crack and can be steril-
ized.

2. Once the surgical staff opens the pack-
aged sponges, the sponges are passed over
the in-scanner. Within a second, the scanner
identifies the information on every tag and
validates its data is working properly. The
system is counting throughout the surgery, up
to nine times per second, to ensure accuracy
and validate data.

3. An 8" LCD screen atop the unit updates
the count as sponges are scanned in and
validates the sponge's data. At any time, more
sponges can be added to the count, and the
reader updates the count on the display.

4. When the sponges are through being
used, they are thrown into the out-scanner
bucket. The sponges can be thrown away in
any fashion —dry, blood-covered, any type of
sponge stuck together—and the RFID reader
sorts the sponges, reads each sponge's RFID
tag, and updates the total count on the dis-

play.

5. In the case of a count discrepancy, the
system also contains a SmartWand tethered
to the device. The wand contains an RFID
antenna with circuitry to match the imped-
ance between the wand and the reader. The
user enters the system into Wand Mode and
scans the wand over the patient to detect the
missing sponge inside the patient.

The system also incorporates a user feed-
back mechanism to cater to the nurses'
second concern—that they know the system
is working properly. Before every surgery, a
SmartTag is placed under the patient. This is
an RFID tag that contains circuitry to match
the SmartWand. If the wand must be used,
the wand reads the SmartTag beneath the
patient and illuminates a green light on the
wand's handle as well as communicates on
the LCD display that the wand is reading the
SmartTag through the patient and is working
properly to detect any missing sponges.

Efficient Performance

While reducing incidents of retained
surgical sponges in patients, Fleck adds the
SmartSponge System improves efficiency in
the OR. Less time is spent searching for unac-
counted-for sponges so surgeons can more
efficiently complete the surgery and close up
the patient.

Response to the system has been so positive
that ClearCount is working on tagging surgi-
cal instruments to offer a complete RFID-
counting solution in operating rooms. The
company also offers a Never Event Warranty
up to $100,000 to cover non-reimburs-
able surgical costs in the case of a retained
ClearCount sponge.

" think people are starting to realize there
really does need to be a technology-enabled
solution to help us get to zero retained for-
eign objects," Fleck says. "And as people
are realizing that, they are turning to RFTD
because it makes the most sense. It's the most
obvious solution to this problem." @
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