
Biomedical Waste: 
 

 Bio-medical waste means “any solid and/or liquid waste produced during 
diagnosis, treatment or vaccination of human beings or animals.  

Biomedical waste creates hazard due to two principal reasons:  

infectivity and toxicity.  



Sources  

• The source of biomedical waste is the place or the location at 
which biomedical waste has been generated.  

• The source of biomedical waste is classified into two types based 
on the quantity of waste generated.  

• They include major and minor source.  

• Major source generates more amount of biomedical waste 
compared to minor source and also there is regular generation 
of biomedical waste in the major source which includes 
government hospitals, private hospitals, nursing home and 
dispensaries. 

•  Minor source includes physicians and dental clinics.  

 





Classification: 
 

• The classification of the biomedical waste is carried out based on its 
characteristics, source of generation and the level of hazard to the 
environment.  

 

• The biomedical waste is classified into two types:  

 

1. Non hazardous waste  

2. Hazardous waste 

 



• Non-hazardous waste: About 75% to 90 % of biomedical waste 
characteristics were similar to that of domestic waste and are non-
risky in nature. This waste is generated mainly from the organization 
and maintenance of hospital and health care centers. 

 

•  Hazardous waste: The remaining 10 – 25% of biomedical waste falls 
under the hazardous waste categories. The hazardous waste contains 
infectious characteristics of about 15% - 18 % and toxicity 
characteristics of about 5% - 7%. The various hazardous wastes 
includes,  

 



• Infectious waste: Waste containing pathogens; e.g. excreta; laboratory 
cultures; isolation wards waste; swabs, materials, or equipments that 
have been in contact with infected patients.   

 

• Pathological waste: Human tissues or fluids e.g. body parts; blood and 
other body fluids; fetuses. 

 

•   Pharmaceutical waste: Waste containing pharmaceuticals; e.g. 
pharmaceuticals that are expired or no longer needed; contaminated 
pharmaceuticals (bottles, boxes). 

 

•   Genotoxic waste: Waste containing cytostatic drugs (often used in 
cancer therapy)/ genotoxic chemicals.   



• Chemical waste: Waste containing chemical substances e.g. laboratory 
reagents; film developer; disinfectants and solvents that are expired or 
no longer needed.   

 

• Wastes with high content of heavy metals: Batteries, Broken 
thermometers, blood pressure gauges, Pressurized containers, gas 
cylinders, gas cartridges, aerosol cans.  

 

• Radioactive waste from radiotherapy: Waste containing radioactive 
substances e.g. unused  liquids from laboratory research; contaminated 
glassware, packages or absorbent paper; urine and excreta from 
patients treated or tested with uncapped radionuclide 



Biomedical Waste management:  
 

• Proper management of biomedical waste is highly essential since it 
induces various risk to the human health and to the surrounding 
ecosystem that leads to the ecological hazard, professional hazard and 
public hazard. Steps involved in biomedical waste management was 
shown in Figure 3 

 



Segregation 

• To avoid mixing of the biomedical waste with other, a container 
should be set to the side with colour coding bags at the point of 
generation.  

• The sorting or separation of waste into different categories is 
referred as segregation.  

• Segregation will decrease or minimize the risks in addition to 
rate of managing and disposal. Segregation is the most 
important and critical step in bio-medical waste management.  

• Only, effective segregation can confirm the effective bio-medical 
waste management. 

 



















Transportation 

• The collected wastes are transported in trolleys or in enclosed 
wheelbarrow for treatment. The operator should ensure to avoid 
manual loading.  

• The bags / Container containing biomedical wastes must be tied/ 
lidded before hauling for treatment. Vehicles used for transporting 
should be special to avoid contact to, and direct contact with the 
operator, scavengers and the public. 

•  While transporting the containers, it must be properly enclosed. The 
effects of traffic accidents should be incorporated in the design, and the 
driver must be trained in the actions which must be followed in case of 
an accidental spillage. The interior of the containers should also be 
rinsed thoroughly. 

 



•  Trolleys The use of trolleys will make the elimination of infectious waste 
possible at the source itself, instead of accumulation a new category of 
waste.  

 

• Wheelbarrows Wheel barrows are used to transfer the waste from the 
point source to the collection centers.  

 

• Dustbins It is very important to calculate the amount of waste generated 
at each point. Dustbins should be of such capacity so that it can be placed 
at this specific site and that they do not overflow between each cycle of 
waste collection. 

•  Dustbins have to be cleaned subsequently at each cycle of clearance of 
waste with disinfectants. Dustbins can be wrinkled with plastic bags, 
which are chlorine-free, and colour coded as per the law. 

 



















Treatment and disposal 

•  Before its final disposal of biomedical waste, it must be 
disinfected. 

•  Anatomical waste can be disposed by deep burial. Syringes to be 
cut (with hub cutters) and chemically disinfected with1% 
bleaching powder solution at source of generation before final 
disposal into sharps pit. 

• Infected plastics to be chemically disinfected or autoclaved, 
shredded and recycled and sent for final disposal into municipal 
dumps. 

 



Incineration 

•  Most of the hazardous biomedical wastes was treated by the method of 

incineration to reduce organic and combustible waste to inorganic 
incombustible matter. 

•  Incineration is a high temperature, dry oxidation process that results in 
significant reduction of waste volume and weight.  

• Wastes that cannot be reused, recycled or pose problem in disposing in landfills 
are treated by incineration. Examples of wastes that cannot be incinerated are 
chemical wastes, wastes containing high mercury or cadmium ( broken 
thermometers, second-hand batteries, and lead lined wooden panels, sealed 
ampules or ampules containing heavy metals), silver salts, pressurized gas 
containers, photographic or radiographic wastes, halogenated plastics such as 
PVC. 

•  The advantages of incinerator include high reduction of waste volume in 
addition to good disinfection competence. 

•  It helps to save the space in the landfill. The ash generated can be disposed of 
safely in the landfills. 

 



Autoclaving of Biomedical 

• Autoclaves are used to sterilize medical instruments for reuse and also for the 
destruction of harmful medical waste. 

•  Autoclaves are chambers which apply high levels of heat and steam in order to 
kill harmful microorganisms in order to sterilize medical items.  

• After the treatment in autoclaves, the medical waste can usually be disposed in 
landfills. 

 



Biomedical Liquid 

• Waste Before disposing the liquid form of biomedical waste into 
the sewer, it must be treated.  

• Pathological waste after being treated with chemical 
disinfectants are flushed into the sewage system. 

•  Likewise, the chemical waste is neutralized with suitable 
reagents and then either flushed or treated in the sewage 
treatment plant.  

• Mostly they are neutralized and dumped in sewer network. 
•  Highly skilled operators are required for this technique as it 

involves handling of hazardous substances.  
• The biomedical waste effluent generated from the various 

source should conform to the following limits shown in Table 2. 
Environment (Protection) Act, 1986 prescribes the discharge 
limits of these waste into public sewers 

 



Table 2. Disposal standard for 
biomedical waste 

 



Microwave Treatment 

• Microwave treatment uses a frequency and wavelength of 2450 MHz and 
12.24 cm, respectively for the destruction of microorganisms.  

• The infectious contaminants in water with biomedical waste are destroyed 
by heat conduction when it is rapidly heated by the microwaves.  

• The biomedical waste is evenly heated to a temperature of 97-100°C by 
means of microwaves in treatment chamber.  

• Treatment of biomedical waste by microwaving can be carried out in the 
source itself. 

•  No shredding is required for microwave treatment of waste.  
• Most infectious wastes except body parts, human organs, infected animals 

carcasses and metal objects are suitable for treatment by microwave 
technique. 

• This method shows good disinfection competence with good waste 
shrinking capacity. Similar to incineration this method also involves high 
operating costs.  

•   It is an eco-friendly process with potential operation and maintenance 
problems 

 



Treatment and disposal of biomedical waste (Source: Biomedical Waste 
(Handling and management Rules 1998) 

 














