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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. 3. Photographs of the fabricated sensor with Lincoln
face in penny.
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Fig. 4. (a) sensor with nitinol basket and (b) sensor in
artery simulating tubing.
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Fig. 5. Schematic of pressure readout circuit.

Fig. 6. Readout system connected with laptop.

3. @3 ¥ 2@

3.1 S &8

FAZE (1632417He A WF4 54& HZES)
e o MAME +2 mmHg 48 ¥3E Bgon o
e AAe & HHZE ule FE H e SAF
S Yehdd o] ANE fd7] HAY 2E2F A
2 & ¢ S AXsn & HolA AsE AA
A FAE o &3] AA At

3 7 AAZ X-ray #9E o] &3 AN AY
#ALE HgFa ok AN AY A AAe A&
A& wetstr] A8 2@H Zeo] 470 marker
band (Pt/Ir, Johnson Matthey medical)E< nitinol
spolojo} MA A7 FEo nAIAG. HA AL
F A AMo o FAHE T YL 7941
(55)01dtk (BA7] 8t/ 571 Y (T @)

T4 AMe o3 A" et @] vz e
27 93 Flelg B R & Y AME fFAL=E



A7 AR 283 =84, A257 A6 pp. 445-450, 20120 64: AYY 449

Marker bands

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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Fig. 9. Histopathology of porcine peripheral artery
pressure sensor implant. (a) proximal site, (b) distal site
of the artery.
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Fig. 10. Artery after Verhoeff - Masson elastic-trichrome
stain.
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