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Research status and challenges of portable continuous
blood pressure monitoring technology
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(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Uncontrolled hypertension significantly elevates the risks of catastrophic complications,
including cerebral hemorrhage, myocardial infarction, heart failure, renal failure, and vision loss,
imposing substantial physical suffering on patients and creating severe financial and operational burdens
on healthcare systems. Despite advances in medical science, hypertension remains incurable, with current
therapeutic strategies focusing on pharmacological interventions to stabilize blood pressure levels.
Consequently, real-time continuous blood pressure monitoring has emerged as an indispensable tool for
preventing acute hypertensive complications, driving the development of wearable blood pressure

monitoring technologies. These technologies aim to achieve uninterrupted physiological surveillance and
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timely intervention to mitigate hypertension-related morbidity. This study comprehensively examines

current research advancements in piezoelectric dynamic design methodologies for pulse sensing,

fabrication techniques for pulse sensors, and portable continuous blood pressure monitoring systems based

on pulse waveform analysis. Furthermore, the scientific value of portable continuous monitoring is

evaluated within the context of evolving research paradigms, identifies critical technological challenges

requiring urgent resolution, and outlines their transformative potential in clinical and preventive

healthcare applications.

Key words: portable continuous blood pressure monitoring;

sensor; pulse wave; piezoelectric dynamics
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Fig. 1 Basic principles of conventional blood pressure measurement methods'"”

. (a) Catheter-based invasive monitoring method.

(b) Auscultatory method. (c) Oscillometric method. (d) Volume clamp method. (e) Applanation tonometry method. BP, SP, DP, and
MP are blood pressure, systolic BP, diastolic BP, and mean BP, respectively. PD represents photodetector
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Fig. 2 Blood pressure evaluation method based on piezoelectric

dynamics of arterial pulse[m
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Table 1 Development status of portable continuous blood pressure monitoring technology
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Table 2 Conventional piezoelectric pulse sensors and corresponding waveforms
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Table 3 Typical piezoelectric pulse sensors and corresponding waveforms
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Fig. 5 Motion artifacts in the transmission of human blood
pressure information during physical activity
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