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PATIENT MONITORING
BOOSTS CONFIDENCE
Chip companies are developing trl{/lCS fMedical Implant
Communications ServiceJ devices that free patients from monitoring
systems in the hos pital, open up reliabfe self- diagnosis and even
profile personal drug therapies. By CAROL,NE HAyES

he US FCC [Fedenal Communications
Commissionl established the MICS

[Medical lmplant Communications
Senvicel in 1999 that came into effect in

January 2OOO. The ultna{ow power;

unlicensed mobile radio service is used for

tnansmitting data using implanted medical

devices, such as pacemakens and
defibrillators. without intenfenence to other
equipment in the electromagnetic radio

spectrum.
Befone MICS, medical implant devices had

to be magnetically coupled to external
pnogrammens or readers. Without this, the
patient is fneed fnom being close to the

monitoring or contnol equipment, as thene is

no longer the need to be eithen close, on
physically in contact with the machine. The

data rate was also slowerl so MICS speeds
up the data transfer nate over a shont nange,

approximately 2m, via wineless links.

Wireless devices
Devices such as AMI Semiconductor's
(www.amis.com/ wireless/ I AMI$530OO
can be used in these robust, low power

wineless communications and wineless
telemetry systems. The ASTRIC (Application

Specific Transmit and Receive ICJ can be
used in low to moderate data rate systems.
It provides an integral MICS instnuction set
with clearchannel-assessment, or listen

befone transmit, and transmit€n-medical
event mode. The device has a Gluick Start
oscillator design with a 1Spsec tunnon time

that allows the on-board receiven to powen

up quickly to check for an RF signal. The

devices Sniff Mode operating mode is
pnognammable to optimise power and
system penfonmance in battery-powered
products.

An Sbit ADC eliminates some of the

conventional extennal components used in

wineless sensing applications, saving space
and reducing the bill of matenials.
Packetisation and cyclic redundancy checks
ensune robusttransmission and data
shaping narrows the occupied bandwidth to
incnease device efficiency. lt is tuneable for

3OO to 9ZBMHz frequencies and supponts
ASK, FSK and GFSK modulations.

By neducing patient contact with
equipmenb, as well as allowing a degree of

mobility while the patient is being monitoned,
MICS not only neduces the nisk of infection in
particulanly vulnenable patients but also
improves their quality of life. Another benefit

that has been neported is that medical staff

working with the equipment can also be
more mobile.

Radio architecture
Cambnidge Consultants

[wrruw.cambrid geconsu ltants.com] has

developed SubGlone, a radio architecture for

implant devices that extends the device's
battery life. For example, it extends the
lithium cell life in a typical pacemaker by a

reported ten yeans. The implantable
transceiver uses the company's ultralow
power radio lP, and its XAP, RISC processor

cone and can also be used in devices that

can be swallowed, such as video imaging

devices, whene high volumes of data ane
nequired over the shoft term.

The anchitecture is designed for SoC
solutions, as the devices have to be not only

small but with minimal power nequinements.
The anchitectune consumes an avenage
cunrent of less than 1 mA and less than
1.7mA peak for a O.O5 per cent duty cycle,
wibh 4O0kbit/sec bidinectional
communications. Richard Trahenne, head of

the wireless business unit, Cambridge
Consultants, identifies the three tnends in

implantable applications as ultpa low power

consumption, intelligent nadio penfonmance
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and extreme miniaturisation. 'We see great

demand fon an optimised single-chip,
wireless platform that delivers the economy
required for mass-volume medical
applications,' he says. The radio openates in
the MICS frequency band, which is 402 to
405MHz.

Sensor technology
BioNano Sensium Technologies was created
to develop bio-nano sensors that can be
implanted into a patient's body to diagnose
and treat vanious medical conditions. As a
result, the finst boandlevel demonstnaton of
the Bio-Nano Sensium system is available.
The system, besed on CMOS technology and
designed fon low-cost production, combines a
disposable senson intenface chip, the
Sensium, developed by Toumaz Technology

[www.toumaz.com J with the low-powen
wineless monitoring system, developed in the

ioint venture with Advance Nanotech

[www.advancenanotech.com]. The sensor
interface chip can be wonn or implanted and
can be configuned to deuect vital signs, such
as ECG, blood orygen and glucose, body
temperature and even motion end mobility.
Events can be transmitted to netr ronk nodes
to monitor and tneat chnonic conditions.
Tnials are due to begin mid-2006.

Monitoring the changes
Aside from the double-digit gnowuh of
implantable medical devices, othen aneas of
medicel equipment development ane also
looking heahhy. Analog Devices

[www.analog.comJ for example has shrunk
the size of an instnumentation amplifien with
its ADB220 JFET fjunction field effect
tnansistonlinput amplif ien The eightiead,
plastic MSOP [mini small outline package] is
claimed to be half the size of competing
devices. The resulting savings in boand space
can be used to incnease patient monitoning
systems, such as ECG IelecFocandiograms],
EEG [electroencephalogramsJ and channel
density. Smaller monitoning equipment with a
high channel density allows for more
measurement points for small signals, like
heart pulses and brain activity, while
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pnotecting the patient fnom electrical
intenference.

The ADB22O operates on a single, low-
voltage power supply that only dnaws
70OmA. The input bias current is also low at
4pA, claimed to be less than half the level of
competing devices. lt also reduces the
sounce of signal ennor in the end-pnoduct
onecision instnuments. The lC achieves an
EOdB CMRR [common mode nelection ratio]
up to 1OkHz. Competing in-Amps guarantee

only 72dB to 2OOHz. The low input bias
current can open up previously undetectable
levels of heant pulses, electrical brain waves
and other patent vital signs. The high
rejection natio means that electnical noise
fnom othen pants of the body can be
nelected, shielding the signals from outside
intenference.

Test results
The advances in test and calibnation have
also led to the use of PX|-based
instrumentation replacing GPI&based
instnumentation. This is the case. for
example, with Sanmina€Cl, which has
chosen National Instnuments' PXI modular
instpuments and its TestStand test
management software (wvuw.ni.com J,
instead of the traditional GPlBbased rack

and stack instnumentation, to develop its
pnoduction tester to test and calibrate
medical devices that measune blood glucose
levels.

The Nl test olatform was used to build a
compact test system, testing 83,OOO
devices/week while maintaining I cycle time
of 3osec/device. The Px|-based system
uses test sequencing of LabWindows/CVl
and C.NET modules, native parallel testing
suppont and a custom sofhruare intepface to
measure the curnent and impedance
characteristics produced fnom an
electnomechanical neaction. The system
calibnates the DC amplifien circuits of the
measurement engine and verifies other
critical support cincuits within the device.
The system also switches vanious loads into
the measunement engine to emulate
simulating the blood nesponse.

Innovation is dniving the fontunes of the
medical device industny, acconding to the
onganisers of this month's Medical Device
Technology Exhibition

[www.mdtevents.comJ. R&D spend has
incneased, with 20 per cent of medical
device manufacturens sunveyed neporting
at least f 1 million spent on R&D and neanly
half plan to incnease R&D spend again this
yean Ell

Call now for
our 120 page

catalogue
QUALITY THAT LASTS

www.mascot.com .  Tel .  01264 357177


