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1. INTRODUCTION

How does medical waste affect the environment, and how can it be managed? Human development
in industrial, chemical, and medical fields has been accompanied by harmful effects on the environment,
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including air and water pollution, heat retention, and damage to fisheries. Medical waste is an important
component of environmental pollution: it is considered one of the most dangerous pollutants because it
can cause serious diseases that spread rapidly among people, and it has become a major challenge for the
contemporary environment in general and for health institutions in particular [1]. The large quantities of
medical materials made of plastic that are used in hospitals and health centres pose a great danger to the
environment; according to previous studies, 85% of single-use medical supplies are made of plastic, with
negative impacts on human health [2]. Medical waste poses the first danger to health workers and care
providers, such as doctors and nurses, who deal with it daily, and it also endangers the environment when
itis disposed of improperly, contributing to the pollution of air, water, and soil.

1.1 WhatIs Medical Waste?

Medical waste comprises all waste produced by health facilities such as hospitals, pharmacies,
medical and surgical clinics, dental clinics, medical analysis laboratories, and scientific research
laboratories. It includes solid, liquid, and gaseous waste resulting from the diagnosis, prevention, and
treatment of human or animal diseases and from related research. Depending on their quantity,
concentration, and physical and chemical properties, these substances can affect public health, increase
mortality, and harm the environment if they are treated, stored, transported, or disposed of improperly. As
defined by the World Health Organization, health-care waste includes all waste generated by health-care
establishments, as well as waste from minor or scattered sources, including health care provided at home,
such as dialysis and insulin injections [3].

2. CLASSIFICATION OF MEDICAL WASTE

° Ordinary (Non-Hazardous) Medical Waste: Waste that does not pose a threat to human health,
such as paper, empty bottles, and non-hazardous drug residues [3].

° Hazardous Medical Waste: Waste generated from examination, diagnosis, treatment, surgery,
autopsy, and laboratory testing that poses serious risks to humans and the environment if handled
unsafely; it constitutes 10-25% of all medical waste [3].

° Biological (Pathological) Waste: Extremely dangerous waste that includes surgical remains such
as removed organs and tissues, body fluids, and blood, which may contain many pathogens, as well
as laboratory residues of analysis fluids and samples and the products of chemical reactions
discarded after analysis [4].

° Radioactive Waste: Waste contaminated with radioactive materials used in diagnosis and therapy,
which emit ionizing radiation such as X-rays and gamma rays [3]. Exposure can damage genetic
material and, with highly radioactive sources, destroy tissue to the point of requiring amputation;
effects range from dizziness and headache to serious damage to the genetic content of cells,
depending on the dose and type of radiation.

° Infectious Medical Waste: Waste expected to contain pathogens (bacteria, viruses, parasites, or
fungi) in concentrations or quantities sufficient to cause disease [3].

Medical waste may therefore have serious impacts on human health in general and on health-care
workers in particular, causing many serious diseases and injuries that may lead to death, including
reproductive tract infections from samples contaminated with secretions of sexually transmitted
infections, intestinal infections from Salmonella and Shigella in waste contaminated with patients’ faeces
or vomit, and meningitis after exposure to waste contaminated with cerebrospinal fluid [5].

3. IMPACT OF MEDICAL WASTE ON THE ENVIRONMENT AND HEALTH

Medical waste is a problem for workers in the medical field because of its dangers, and it requires
special handling methods to prevent infection and avoid harmful effects on humans and the environment
[6]. With the great expansion of health services and the advancement of medical technologies, medical
waste from hospitals and health centres has become the focus of great attention regarding how to treat and
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dispose of it and avoid its side effects, because it may pollute the environment or affect the health of
individuals and communities through the transmission of infection [7]. The health risks of medical waste
are not limited to health-sector workers but may extend to other members of the community who are
exposed to the waste or its effects, and increased attention to medical waste has drawn attention to its
environmental risks and its impact on environmental health [5].

4. METHODS OF WASTE DISPOSAL IN HOSPITALS

e Sorting (Segregation): Separating ordinary waste from hazardous medical waste at the point of
generation into designated containers, so that each type is treated safely and the two types are not
collected together.

e Colour Coding: A colour-coding system for all containers (bags, bins, etc.) designated for each type of
waste; for example, black for ordinary waste and yellow for infectious medical waste.

e Incineration: The most common method for treating hazardous medical waste: a high-temperature
dry oxidation process that greatly reduces the volume and weight of organic and combustible waste
and kills pathogens, but produces gases such as carbon and nitrogen oxides and other toxic gases, as
well as ash containing toxic substances [1].

e Storage (Isolated Collection): The collection and holding of waste before treatment or disposal,
which may be in surface facilities or in deep geological repositories for radioactive waste or waste
mixed with hazardous materials [8].

e Recycling: Reusing waste that would otherwise be disposed of, including introducing it into processes
that produce other products.

e Encapsulation: Placing waste in high-density plastic containers or metal drums, filling them with
plastic foam, cement mortar, or clay, and burying them in landfill sites; it is usually used for
pharmaceutical and sharps waste.

e Chemical Disinfection: Adding disinfectant chemicals to waste to kill pathogens; it is used for some
pathological wastes such as blood, urine, and patient secretions, while sharps require shredding before
chemical treatment.

e Steam Sterilization (Autoclaving): Exposing waste to high temperature and pressure; it is used for
sharps and laboratory waste such as bacterial culture dishes.

e Microwave Treatment: Exposing shredded and moistened waste to high-frequency waves that
rapidly heat the waste liquids and kill pathogens; it is used for infectious and pathological waste.

e Inertization: Mixing waste with cement or lime before final disposal to reduce the risk of toxicity; it is
used for pharmaceutical waste and incineration ash containing heavy metals [3].
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