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: ABSTRACT A
This work reports the novel design of a capacitive pressure sensor (TMCPS) system with a wireless aproach for full-range continuous
monitoring of ventricular pressure. The system consists de two modules: an flexible implantable set and an external reading device. The
two modules are designed for making a resonant circuit for to accomplish practical, accurate and real-time wireless pressure sensing.

\_ Y,
Blood pressure problems are a kind of disease that chronically The capacitive array was analized using the CoventorWare software for
damages the blood vessels, organs and tissue of the human body, evaluated the mechanical deformation of both diaphragms.
with the high blood pressure beign the main cause of morbidity and -
mortality in the world. _— I e oo S aes
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1. The measurements lacks 1. Very precise method. 1. Provides continuous, accurate " 3 |
pressure and stability. 2. Measurements at the and real-time measurements. 35 IQE’!ZﬁEiZEEEIiﬁiiﬁ g;:gﬁi 2:0:105_ ——Daphean e Parameotors Stracture 1 Stracture 2
2. Not provide measurements irrigation site. 2. Measurements at the z. ] | & 1o Contact pressure 5 mmHg 40 mmHg
o] - Maximum operating pressure 200 mmHg 300 mmHg
in real-time. 3. Unsafe for long-term use. irrigation site. 2™ 5 Moo oberatine oressiire Lateral length of the diaphragm 555 um 300 um
3. Intermittent measurements 4. Risk of infecti d 3. Safe 5412 g o Thickness of the lower electrode 2 pm 2 pm
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The development of a implantable pressure sensor that the following The inductive coupling link was modeled considering that the external coils
characteristics could would new diagnostic and therapeutic found outside the human body but establishes contact with the surface
possibilities, mainly in cardiac pathologies. skin and the internal coil is mounted within the left ventricle at a depth of
3.5cm.
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The implantable sensor set, restricted to 2x2cm? area, consist of 2
TMCPS parallel array connected to a planar dual-layer coil. The ~ ~
desing and modeled consider a thin-film monolithic approach and the CONCLUSIONS
small deflexion analysis regimen.
: 1. A wireless full-range TMCPS has been successfully designed and modeled
/ merst/ Tices.2 as a proposal solution to continuous ventricular pressure monitoring.
Polyimide Biocompatible film L
B Metal 1 - Aluminum e 2. The thin-film monolithic approach, allows combining two manufacturing
Metal 2 - Aluminum - - B technologies: surface micromachine and flexible electronics.
Oxide ‘
B Contacts 3. The system shows a dinamic and full 5-300 mmHg pressure range and
lzo”m A 90% power transmission efficiency.
The internal dual-layer coil was implemented to increase the L and Q 4. The fabrication process was designed according to the PolyMEMS INAOE
values in a reduced physical area. technology, featured by a low-temperature processing, considering
The magnetic coupling link across three layer of biological tissue materials for achieved biocompatible performance.
(skin, fat and muscle) was calculated considering: two planar circular REFERENCES
coils and a 13.56 MHz resonance frequency.
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