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Abstract

Airports are like small cities.  In Nigeria and other countries of the world, several companies operate within the airport boundary with substantial numbers/amount of employees and millions of passenger travels in the year. Ensuring the safety of all these people is of paramount importance. Runway is one of the major components of airport facilities.   About one-third of all aviation accidents were linked to runway operations.  In addition, the world’s worst aircraft accident is a runway accident where all passengers on board were killed and the two aircrafts completely destroyed. Therefore, runway must be safe for the people who use them.  Meanwhile, there is less planning concerning runway safety. The development of a Sustainable Runway Safety Management System for Nigeria aviation industry is the focus of this study. The study adopted quantitative techniques namely probabilistic (Fault Tree Analysis and Bayesian Belief Network) and deterministic (System Dynamics) techniques for runway safety system planning and evaluation.  Fault Tree Analysis was used to identify runway hazards in airports. Sustainable mitigation technologies were identified from aviation authorities in Nigeria and performance evaluation of the mitigation technologies (to determine its benefits) was carried out using System Dynamics technique. Forty-four runway hazards were identified for Sustainable Runway Safety Management System database which can be updated whenever new runway hazards evolves.  An integrated diagram of Fault Tree Analysis (FTA) and System Dynamics (SD) stock and flow was developed and two differential equations for runway accidents and preventions were formulated. These equations were solved to obtain the numbers of runway accidents (Xt) and preventions (Yt). Bayesian cost estimation model was developed and combined with Xt and Yt to obtain a runway safety benefit / loss (SBL) performance function. An interactive computer programme was written using JAVA programming language. The dynamic equations for predicting Xt, Yt, SBL, and breakeven period were the runway safety performance measures. The predictive models developed have been employed to evaluate different scenarios of management of runway safety. The Sustainable Runway Safety Management System so developed is an adequate tool that comprises of runway hazards database, runway safety interventions database and predictive models for performance monitoring and assessment. It is a tool to translate airport concerns about runway safety into effective actions to mitigate runway hazards without compromising the sustainable development of the airport.  
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1. Introduction

Today, circular economy (CE) is considered to be a new concept, which has gained great momentum among scholars and practitioners. The term CE consists of two general components, i.e., “circular” and “economy.” The former component implies that products and services should be organized in a way that slows, narrows, and closes the loop of materials and resources within organizations’ production processes (Nikolaou and Stefanakis, 2022). The latter component is focused on economic aspects such as production procedures and financial outcomes (Bocken et al., 2021). The realization of a Circular Economy is paramount to solving global challenges in resource scarcity, sustainable manufacturing, and supply chain uncertainty. The circular economy, according to Murray et al. (2017), is the most modern effort to anticipate the long-term convergence of environmental health and commercial growth. The restorative and regenerative concept of the circular economy, which aims to lower pollution and consumption through ending cycles, is linked to its essential elements. 
In this regard, the arrangement of the chapter is as follow: Conception of Circular Economy; the Circular Economy in Biomedical Engineering; benefits of Circular Economy in Biomedical Engineering; managing Projects for Biomedical Device Reuse and Recycling; Project Initiation and Planning in Biomedical Engineering and execution and Monitoring of Project in Biomedical Engineering.

2. Materials and Method
The application of the CE model in the Biomedical Engineering field holds significant promise. Accordingly, numerous opportunities emerge for integrating CE principles within the healthcare sector, which span across various stages of production and supply chains and involve diverse perspectives: production, recycling and waste management, business model innovation, and supply chain management.
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Figure 1: Circular Economy Depicts Nature’s Carbon and Water Cycles
A circular economy is designed in such a way to reduce the release of waste into the ecosystem. Scientist needs to develop a model for re-integrating waste back into the system. 
3. Results and Discussion
It is possible to move the medical device business toward a more sustainable future by implementing the concepts of the circular economy. This is significant since the present worldwide environmental burden of healthcare exceeds that of all shipping and aviation combined (Hoveling et al., 2024; Karliner et al., 2020). Single-use medical gadgets are becoming more common; this trend is in line with the industry's rapid digitalization advancements. Even if one-time-use gadgets may reduce the danger of contamination and boost manufacturer profitability, and technological improvements seem hopeful in terms of enhancing clinical results, electronic debris is one of the waste categories that is expanding the quickest, and there is a lack of understanding concerning it in the healthcare industry (Hoveling et al., 2024).
Table 1: States of parent nodes and their corresponding prior probabilities

	S/N
	Parent Nodes
	Symbols
	Prior Probabilities (%)

	1
	Hand Washing Frequency
	HWF
	90

	2
	Cross-Contamination Practices
	CCP
	90

	3
	Cooking Temperatures
	CT
	95

	4
	Food Storage Knowledge
	FSK
	70

	5
	Knowledge of Foodborne Pathogens
	KFP
	50

	6
	Traditional Food Practices 
	TFP
	90

	7
	Attitudes towards Hygiene
	ATH
	70

	8
	Awareness of Food Safety Regulations
	AFSR
	70

	9
	Income Level
	IL
	80

	10
	Access to Clean Water
	ACW
	60


4. Conclusion
The integration of circular economy principles into biomedical engineering is crucial for addressing environmental sustainability challenges in the healthcare sector. Through circular medicine, life cycle assessments, microbial recycling, and innovative biosolids management, the sector is moving toward minimizing waste and maximizing resource efficiency. As biomedical engineering continues to adopt circular economy concepts, the potential for sustainable healthcare practices will grow, benefiting both the environment and future generations. This idea of CE in Biomedical Engineering field has great benefits for patients and the health care system overall.
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