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Extended Abstract

Demographics of heart failure (HF) patients show that they represent age 65 years and older. Heart Failure Society of
America (HFSA) confirmed that the HF has the highest hospital readmission rates, high rate of physician visits each year,
and more than half of them die within five years of diagnosis [1]. Aging is associated with increasing comorbidities
specifically cardiac and kidney disorders due to multifactorial including hemodynamic alterations and neurohormonal
activation [2]. This condition contributes to increased mortality and difficult recovery. Having an insight into the blood flow
and pressure helps to correlate the mechanical conditions with the pathological changes [3]. In addition, the level of serum
creatinine in the blood is a useful guide to kidney function estimated as the glomerular filtration rate (GFR). Biosensors
provide an accurate and rapid assessment of small-scaled hemodynamic as an alternative to the time consuming, complicated
and expensive laboratory tests, magnetic resonance imaging, and ultrasound, which can further help in preventing renal or
cardio impairment [4].

Abdominal aorta (AA) is the part of the aorta that passes through the diaphragm and extending down to the abdomen
[5]. Renal arteries branch from the AA. Minimally invasive implantation of a biosensor close to that region is typical for
accurate detection of any possible hemodynamic alterations thus cardio or renal deterioration. Endovascular stenting
procedures are performed in the AA [6][7]. Some of the FDA-approved and commercially available stent graft devices
include Medtronic, Gore, Endologix, and Cook. These currently marketed stents are available in various shapes and sizes in
terms of diameter and length.

The proposed concept design incorporates an AA stent, close upon the renal arteries branch region, minimum in length
(<8mm) to abate platelet reactivity, with optimal scaffolding wall opposition to maintain unrestricted flow through the aorta.
Fabricated with biocompatible materials such as cobalt chromium (CoCr) or Platinum Chromium (PtCr). With a strut
thickness of ~70um. The stent structure functions as a wireless telemetry antenna which facilitate the viability of continuous
monitoring. The scope of this design is to embed multiparameter biosensors into the stent to accurately assess AA
hemodynamic. The biosensors system consists of a piezo-resistive pressure sensor, flow sensor, and serum creatinine sensor.
Pressure and flow sensors are well developed and commercially available [8]. The serum creatinine biosensor enzymatically
detects creatinine level in the blood in a similar way of glucose sensors.

By continuously monitoring the hemodynamic along with the creatinine level, both cardiac output and estimated GFR
could be calculated and analyzed using an entrenched battery-less ASIC providing real-time evaluation of renal and cardio
functionality.
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