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Abstract: We have developed an implantable wireless sensor for real time pressure monitoring of blood
circulation system. MEMS (micro—electro-mechanical system) technology was adopted as a sensor
development method. The sensor is composed of photolithographically patterned inductors and a
distributed capacitor in gap between the inductors. A resulting LC resonant system produces its resonant
frequency in range of 269 to 284 MHz at 740 mmHg. To read the resonant frequency changed by blood
pressure variation, we developed a custom readout system based on a network analyzer functionality. The
bench-top testing of the pressure sensors showed good mechanical and electrical functionality. A sensor
was implanted into tibial artery of farm pig, and interrogated wirelessly with accurate readings of blood
pressure. After 45 days, the sensor’s electrical response and histopathology were studied with good
frequency reading and biocompatibility.
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Fig. 1. Schematic of micromachined wireless pressure.
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Fig. 2. Fabrication sequence for the sensor. (a) bottom,

(b) top, and (c) bonding.
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Fig. 4. (a) sensor with nitinol basket and (b) sensor in
artery simulating tubing.

network analyzer®} ©l-§- fFARSE A5& ztev v
olax AEZFY S HSE Alo] Fu 7] (VCO)
of 9o&] Alxd"e] AAH pick-up ZAE

T4 W91e] RF 257 4% F712 AAdd A
gy Ao F7 Fukgel dEE RF A

),

3 F3
F7F dAEA =W g oy R 7F AAe] A
3L bidirectional coupler® %3 power detectore] A

gu = duA e HAXE A "k ojwe F
4= vlolaz AEEH w2 counterd
S Ao & 5 A "o
Al 54 Brrel o A
A Al o] &3to] At s At
a9 62 AFE 949 AE A A 1% LhE

Wi et

Pickup
coil

VCOcontrol

input

Bidirectional
coupler

(o
_® )

K»V
RFoutput

A (1634170l 2 A WA

il

tlo

o
AA

g

>

> W ol
4

R )

i o o

ot

R

band (Pt/Ir,

q
o
AXE £2 mmHe 48 A3
o S WH97F v 22

[‘O

Wtk o] AME a7 A

‘ DACoutput

B Power
_)_{ Amplifier H detector )

ADInput

Microcontroller

Prescaler -
Counterinput

Fig. 5. Schematic of pressure readout circuit.
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Arterial Pressurein Pig Tibial Artery
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Fig. 7. Sensor delivery in tibial artery. (a) sensor in delivery
system, (b) delivery into artery, and (c) sensor in position.
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