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AB STR AC T  

Background: The deployment and sustainability of point-of-care diagnostic devices in resource-limited settings 

face significant engineering challenges, including harsh environmental conditions, intermittent power, and limited 

technical support infrastructure. These factors critically impact device reliability and clinical utility. 

Purpose and objectives: This working paper aims to analyse field failure modes of deployed diagnostic devices 

and to propose a novel, context-adapted biomedical engineering framework for their lifecycle management, focusing 

on predictive maintenance and local technical capacity building. 
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Article Highlights 

• Statistical modelling links power fluctuations directly to 

device failure rates. 
• Interviews reveal a critical shortage of device-specific 

diagnostic training. 
• Proposes an integrated framework combining reliability data 

with local repair insights. 
• Recommends mandatory infrastructure assessments prior to 

device deployment. 

Methodological Note 

Analysis employs Weibull proportional hazards regression 

on service logs and environmental sensor data, 

complemented by technician interviews. 

Presents a data-driven framework for sustaining diagnostic devices 

in challenging environments. 
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📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 

✉️ REQUEST FULL PAPER 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 

🚀 SUBMIT YOUR RESEARCH 

Are you a researcher in Africa? We 

welcome your submissions! 

Join our community of African scholars and share 

your groundbreaking work. 

🌐 Submit at: app.parj.africa 

 

Scan to visit app.parj.africa 

Open Access Scholarship from PARJ 

Empowering African Research | Advancing Global 

Knowledge 

mailto:info@parj.africa
https://app.parj.africa/

