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Abstract: Due to its potential effects on the environment 

and public health, effective management of biomedical 

waste (BMW) is a crucial problem for healthcare 

facilities all over the world. This study examines the 

difficulties and environmentally friendly solutions 

related to the correct handling, eradication, and 

treatment of biomedical waste. The study emphasizes the 

variety of BMW, which includes dangerous substances 

including pathogenic, sharps, pharmaceutical, and 

chemical waste. It explores the legal frameworks and 

regulations that direct BMW management, highlighting 

the necessity of strict adherence to guarantee safe 

operations. 

 

Index Terms. Bio Medical Waste, Management, Uses, 

Environment, Disposal Hospitals. 

 

I. INTRODUCTION 

 

Introduction to Biomedical Waste Management The 

term "biomedical waste" covers a wide range of 

materials, including but not restricted to used surgical 

instruments, blood-soaked items, discarded needles, 

contaminated sharps, laboratory cultures, and a variety 

of other materials that have been exposed to 

potentially infectious or hazardous agents. Inadequate 

management of these wastes can result in the spread of 

infections, environmental contamination, and 

weakened public health because of their potentially 

dangerous nature. 

A comprehensive strategy that incorporates numerous 

elements, including segregation, collection, 

transportation, treatment, and disposal, is required for 

effective biological waste management. The objective 

is to reduce dangers to patients, waste handlers, 

healthcare staff, and the general public while also 

abiding by national laws and international standards. 

BMW generation sources 

First-Hand Sources supplementary sources, 

a hospital a medical school Clinic 

Care facilities, vaccination facility service, for 

ambulances 

Dispensaries Care facilities, Home health care, 

Mother's home center for yearly research Killing 

houses, Dialysis facility, blood center, a memorial 

service study facility Industries educational 

establishments. 

 

II.HEALTHCAREWASTE CLASSIFICATION: 

 

Based on its source, make-up, and possible dangers, 

healthcare waste can be roughly divided into 

numerous forms. Healthcare waste is divided into the 

following groups according to a commonly used 

classification system provided by the World Health 

Organization (WHO): 

a. General garbage: Non-hazardous garbage, including 

paper, packing materials, and non-contaminated 

products, that is similar to municipal solid waste. 

b) Waste tainted with blood, bodily fluids, or other 

potentially dangerous items is classified as 

"infectious" or "risk waste."  

c) Used bandages, needles, and other abandoned items 

are included under this category. 

d. Regulatory Compliance: Many countries have 

regulations and guidelines in place for healthcare 

waste management. Proper classification ensures 

compliance with these regulations, avoiding legal and 

financial consequences. 

3. Challenges in Healthcare Waste Classification: 

While the classification system provides a framework, 

challenges can arise due to: 

a. Lack of Awareness: Healthcare workers may not 

fully understand waste classification, leading to 

improper handling and disposal. 

b. Inadequate Infrastructure: Some healthcare 

facilities may lack the necessary infrastructure for 

effective waste segregation and disposal. 

c. Changing Waste Streams: Advances in medical 

treatments and technologies can introduce new waste 

types that may not fit neatly into existing categories. 
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III. BIO MEDICAL WASTE MANAGEMENT 

 

Biomedical waste management in hospitals refers to 

the systematic and controlled handling, collection, 

transportation, treatment, and disposal of medical 

waste generated as a result of healthcare activities. 

This comprehensive approach aims to minimize 

potential hazards posed by biohazardous materials, 

such as used medical instruments, contaminated 

equipment, discarded surgical supplies, pathological 

specimens, and infectious substances. 

1.Yellow Category: 

The Yellow Category, also known as "Infectious 

Waste," includes materials that are contaminated with 

blood, bodily fluids, or other potentially infectious 

materials. This category often contains items like used 

needles, syringes, blood-soaked bandages, and 

cultures from medical laboratories. Proper handling, 

segregation, and disposal of yellow category waste are 

crucial to prevent the spread of infections. 

2. Red Category: 

The Red Category, also referred to as "Hazardous 

Waste," comprises materials that are potentially 

hazardous to human health and the environment. This 

category encompasses items like chemical wastes, 

pharmaceuticals, and items that contain heavy metals 

or other toxic substances.  

3. White Category: 

The White Category, known as "Non-Hazardous 

Waste," includes materials that are not directly 

infectious or hazardous. This category often consists 

of items like paper, plastics, and packaging materials. 

While these items may not pose an immediate risk, 

they still need to be properly segregated and managed 

to promote efficient waste disposal and recycling 

practices. 

4. Blue Category: 

The Blue Category, or "Sharps Waste," pertains to 

materials with sharp edges or points that can cause 

injury. This category includes items like needles, 

scalpels, and broken glass. Proper handling and 

disposal of blue category waste are essential to prevent 

accidental injuries to healthcare workers, waste 

handlers, and the general public. 

 

Sr 
no 

Categ
ory 

Types of waste Description of waste 

  
 

 

 
 

 

 
 

 

 
Yello

w 

Human Anatomical 
Waste Human tissues, 

organs, body parts and 

fetus below the viability 
period (as per the 

Medical Termination of 

Pregnancy Act 1971, 
amended from time to 

time) 

Yellow coloured non-
chlorinated Plastic Bags

 
 Discarded or Expired 

Medicine 

Pharmaceutical waste 
like antibiotics, 

cytotoxic drugs 

including all items 
contaminated with 

cytotoxic drugs along 

with glass or plastic 
ampoules, vials etc. 

 

Chemical Waste 

Chemicals used in 
production of biological 

and used or discarded 

disinfectants 

2.  
 

RED 

Wastes generated from 
disposable items such 

as tubing, bottles, 

intravenous tubes and 
sets, catheters, urine 

bags, syringes without 

needles, fixed needle 
syringes with their 

needles cut, vacationers 
and gloves 

Red Coloured Non 
Chlorinated Plastic Bags 

(having thickness equal to 

more than 50 µ) and 
Containers. 

 
3.  

 

 
 

WHIT

E 
 

Waste Sharps including 

metals Needles, 

syringes with fixed 
needles, needles from 

needle tip cutter or 

burner, scalpels, blades, 
or any other 

contaminated sharp 

object that may cause 
puncture and cuts. This 

includes both used, 

discarded and 
contaminated metal 

sharps 

White Coloured 

translucent, puncture 

proof, leak proof, Temper 
Proof containers. 

 

  
 

BLUE 

Broken or discarded 
and contaminated glass 

including medicine 

vials and ampoules 
except those 

contaminated with 

cytotoxic wastes. 

Puncture proof, leak proof 
boxes or containers with 

blue coloured marking 

 

 

IV. COVID-19 PANDEMIC BIO-MEDICAL 

WASTE MANAGEMENT 

 

1. Introduction: 
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The COVID-19 pandemic has led to a surge in 

healthcare activities, including testing, treatment, and 

vaccination, resulting in a substantial increase in the 

generation of bio-medical waste. Proper management 

of this waste is crucial to prevent potential risks to 

human health and the environment. Inadequate 

handling and disposal of bio-medical waste can lead to 

the spread of infections and environmental 

contamination. 

 

2. Types of COVID-19 Bio-Medical Waste: 

Bio-medical waste generated during the COVID-19 

pandemic includes items such as used personal 

protective equipment (PPE), face masks, gloves, 

contaminated swabs, disposable medical equipment, 

and other infectious waste materials. 

 

3. Risks Associated with Improper Management: 

Improper handling and disposal of COVID-19 bio-

medical waste can lead to the following risks: 

a. Transmission of infections to healthcare workers 

and waste handlers. 

b. Contamination of water bodies and soil due to 

leaching of hazardous substances. 

c. Airborne transmission of pathogens through 

improper incineration or open dumping. 

 

4. Strategies for Effective Bio-Medical Waste 

Management: 

a. Segregation: Proper segregation of bio-medical 

waste at the source is essential to ensure safe handling 

and disposal. Different categories of waste, such as 

infectious, non-infectious, sharps, and hazardous, 

should be separated. 

b. Packaging and Storage: Waste should be securely 

packaged in leak-proof, puncture-resistant containers, 

clearly labeled as "Bio-Medical Waste." These 

containers should be stored in designated areas away 

from public access. 

c. Transportation: Trained personnel should handle the 

transportation of bio-medical waste using dedicated 

vehicles that meet safety standards. The vehicles 

should be disinfected regularly. 

 

 

5. Government Regulations and Guidelines: 

Government authorities should establish and enforce 

regulations for bio-medical waste management, 

especially during a pandemic. These guidelines should 

cover waste generation, segregation, transportation, 

treatment, and disposal methods. 

 

6. Public Participation and Awareness: 

Raising public awareness about the importance of 

proper bio-medical waste disposal is crucial. 

Campaigns, educational programs, and digital 

platforms can be utilized to inform the public about the 

risks and proper practices. 

 

7. Technological Innovations: 

Emerging technologies such as waste-to-energy 

conversion, advanced sterilization methods, and 

robotics can contribute to more efficient and 

sustainable bio-medical waste management. 

 

V. REQUIREMENTS FOR THE MANAGEMENT 

OF BIOMEDICAL WASTE IN HOSPITALS 

(ACCORDING TO BMWM RULES, 2022) 

 

Introduction in Section 1 

1.1 Objective 

To ensure safe and environmentally responsible 

management of biomedical waste generated in 

healthcare institutions, these Standards for Treatment 

and Disposal of Biomedical Waste in Hospitals have 

been created in compliance with the Biomedical Waste 

Management (BMWM) Rules, 2022. 

 

1.2 Scope 

In accordance with these requirements, biomedical 

waste produced by hospitals and other healthcare 

facilities must be properly handled and disposed of. 

 

Section 2: Sorting and Classification 

2.1 Biomedical Waste Classification 

According to Schedule I of the BMWM Rules, 2022, 

the biomedical waste produced by hospitals must be 

divided into different categories. To ensure proper 

management and treatment, waste must be properly 

separated at the place of creation. 

 

 

2.2 Restrictions on Segregation 

(a) According to Schedule II of the BMWM Rules, 

2022, biomedical waste must be separated into colored 

bins or containers. 

(b) Each waste container must be clearly labeled and 

color-coded to show what kind of garbage is inside. 
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Section 3: Site-Specific Care 

3.1 The autoclave 

(a) In accordance with the BMWM Rules, 2022, 

infectious waste, anatomical waste, and sharps must be 

autoclaved at the proper pressure and temperature. 

(b) Autoclaved waste must be shred before being 

disposed of in accordance with the final disposal 

criteria. 

 

3.2.1 Microwave Therapy 

If you follow the rules, you can employ microwave 

treatment on some types of garbage. 

3.3.2 Chemical Therapy 

According to the guidelines outlined in the BMWM 

Rules, 2022, chemical treatment techniques for liquid 

waste, such as disinfection and neutralization, may be 

used. 

 

Off-Site Treatment Section 4 

4.1 Common Biomedical Waste Treatment Facilities 

(CBWTFs) (a) For the disposal of biomedical waste, 

hospitals must partner with approved CBWTFs. 

(a) Using the proper and authorized vehicles, hospital 

waste must be delivered to CBWTFs. 

 

Section 5: Finalization 

5.1 Debridement 

(a) Non-infectious garbage may be disposed of in 

specified landfill sites that follow environmental 

standards following proper treatment. 

(b) The disposal of treated waste in landfills must be 

done in a way that prevents contamination and 

leaching. 

 

5.2. Incineration 

(a) If the emission criteria and guidelines are followed, 

some categories of biological waste may be disposed 

of via incineration. 

(b) Ash produced during incineration must be handled 

properly and disposed of in accordance with 

environmental laws. 

 

Section 6: Reporting and Record-Keeping 

6.1 Keeping of Records 

(a) Hospitals are required to keep thorough records of 

all operations related to the production, collection, 

treatment, and disposal of biomedical waste. 

(b) Records must be kept for the minimum amount of 

time required by the BMWM Rules, 2022. 

Reporting (6.2) 

The designated authorities must receive periodic 

reports from hospitals in accordance with the reporting 

formats defined in the BMWM Rules, 2022. 

VI.CONCLUSION  

 

In order to protect the environment and the general 

public’s health, biomedical waste management is 

essential. The production of biomedical waste is 

increasing as medical research and technology 

continue to develop around the world. As a result, it 

is crucial to manage these waste streams effectively 

in order to protect communities, healthcare 

professionals, and the ecological balance. This in-

depth examination of biological waste management 

emphasizes the complexity of the problem by 

discussing its importance, difficulties, solutions, and 

hopes for the future. 

The difficulties in managing biological waste are 

complex and numerous. One of the biggest obstacles 

is that healthcare workers, waste handlers, and the 

general public are not aware of the dangers associated 

with incorrect waste disposal. In order to establish a 

sense of responsibility and understanding regarding 

correct waste segregation, handling, and disposal 

techniques, thorough training and instructional 

programs are required. The issue is made worse by a 

lack of proper storage facilities, inadequate 

segregation of various waste categories, and restricted 

access to efficient disposal techniques. 
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Healthcare Facility Responsibilities for Biomedical 

Waste Management 

The security of medical personnel, patients, and the 

environment depends on effective biological waste 

management. Healthcare facilities, including 

hospitals, clinics, and laboratories, are crucial to the 

ethical management of biomedical waste. The 

following are the main duties of a healthcare facility in 

managing biological waste: 

1. Waste Segregation: Healthcare institutions must 

provide effective waste segregation at the site of 

generation for various forms of biological waste. This 

entails classifying garbage according to its 

infectiousness, hazard, non-hazardousness, and other 
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pertinent characteristics. Cross-contamination is 

reduced with the use of segregation, which also 

enables effective ways for treatment and disposal. 

2. Storage and Labeling: In accordance with legal 

requirements, biomedical waste should be kept in 

special, color-coded containers. The containers should 

be able to withstand the characteristics of the waste 

and be leak- and puncture-proof. 3. Education and 

Training: Everyone who works in a healthcare facility, 

including doctors, nurses, technicians, and 

housekeepers, should receive thorough instruction on 

biological waste management procedures. The 

management, storage, and segregation of garbage 

should all be covered in regular training sessions. 

 
Problem related to bio medical waste 

 

REFERENCE 

 

1. Nemathaga F, Maringa S, Chimuka L., Hospital 

solid waste management practices in Limpopo 

Province, South Africa: A case study of two hospitals, 

Waste Management, 28, 1236–1245 (2008) 

2. Pruss A., Giroult E. and Rushbrook D,. 

SafeManagement of Wastes from Health-Care 

Activities, World Health Organization, Geneva (1999) 

3. Klangsin P., Harding A., Medical waste treatment 

and disposal methods used by hospitals in Oregon, 

Washington and Idaho, J. Air Waste Manage. Assoc., 

48, 516-526 (1998) 

4. World Health Organization, In: Pruss A., Giroult E. 

and Rushbrook P. (Eds.). Safe Management of Wastes 

from Health-Care Activities, Geneva, Switzerland 

(1999) 

5. Levendis Y., Atal A., Carlson J., Quintana M., PAH 

and soot emissions from burning components of 

medical waste: examination/surgical gloves and cotton 

pads, Chemosphere, 42, 775-783 (2001) 

6. Lee B., Ellenbecker M., Moure-Eraso R., A. 

Analyses of the recycling potential of medical plastic 

wastes, Waste Manage., 22, 461-470 (2002) 

7. Baveja G., Muralidhar S. and Aggarwal P., Hospital 

Waste Management-an overview, Hospital Today, 

5(9), 485–486(2000) 

8. Gupta S. and Boojh R., Report: Biomedical waste 

management practices at Balrampur Hospital, 

Lucknow, India, Waste Management and Research, 

24, 584–591 (2006) 

9. Gupta S., Boojh R., Mishra A. and Chandra H., 

Rules and management of biomedical waste at 

Vivekananda Polyclinic: A case study, Waste 

Management, 29, 812–819 (2009) 

10. Rao P.H., Report: Hospital waste management – 

awareness and practices: a study of three states in 

India, Waste Management and Research, 26, 297–303 

(2008) 

11. Henry G., Heinke G., Environmental Science and 

Engineering, Prentice-Hall, Englewood, NJ, USA 

(1996) 

12. Massrouje H.T.N., Medical waste and health 

workers in Gaza governorates. Eastern Mediterranean 

Health Journal, 7, 1017–1027 (2001) 

13. World Health Organization, Basic Steps in the 

Preparation of Health Care Waste Management Plans 

for Health Care Establishments, World Health 

Organization, Amman(WHO-EM/CEH/100/E/L) 

(2002) 

14. World Health Organization, Health care waste 

management, Fact Sheet No. 281, August (2004) 

15. Patwary M.A., O’Hare W.T., Sarker M.H., 

Assessment ofoccupational and environmental safety 

associated with medical waste disposal in developing 

countries: a qualitative approach, Safety Science, 49 

(8-9), 1200-1207 (2011) 

16. World Health Organization, Safe Healthcare 

Waste Management, Policy Paper. Department of 

Protection of the Human Environment Water, 

Sanitation and Health, 20 Avenue Appia, CH-1211, 

Geneva 27, Switzerland (2004) 

17. Tamplin S.A., Davidson D., Powis B. and O’Leary 

Z.,Issues and option for the safe destruction and 

disposal ofused injection materials, Waste 

Management 25, 655–665(2005) 

18. Patwary M.A., O’Hare W.T., Street G., Elahi 

K.M.,Hossain S.S., Sarke M.H., A. Country report: 

roles and 
responsibilities 
of health care 
facility/AFHCF

legal 
compliance 

submission  of 
accident and 

annual reports 
toSPCB/PCCs/D

GAFMS

Ensuring 
occupational 

safety of 
employees

monitoring 
&reviewing of 
the activities 

related to BMW 
Handwashing

training of 
health care 

workers 

implimantation 
of BMW rules 



© August 2023| IJIRT | Volume 10 Issue 3 | ISSN: 2349-6002 

IJIRT 161342 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 387 

quantitative assessment of medical waste generation in 

the capital cityof Bangladesh, Waste Management, 29, 

2392–2397 (2009) 

19. Centers for Disease Control and Prevention, 

Healthcare Infection Control Practices Advisory 

Committee (HICPAC), Draft Guideline for 

Environmental Infection Control in Healthcare 

Facilities, 96-101 (2001) 

20. Askarian, Mehrdad., Vakili, Mahmood., Kabir, 

Gholamhosein., Results of a hospital waste survey in 

private hospitals in Fars province, Iran. Waste 

Management, 24, 347–352 (2004) 

21. Garvin M.L., Medical waste management: the 

problem and solutions. In: Charney, W. (ed.) 

Handbook of modern hospital safety. Boca Raton 

(FL): Lewis Publishers (1999) 

22. Patil D.A. and Shekdar A.V., Health-care waste 

management in India, Journal of Environmental 

Management, 63(2), 211–220 (2001) 

23. Sabour R.M., Mohamedifard A., Kamalan H., A 

mathematical model to predict the composition and 

generation of hospital wastes in Iran, Waste 

Management, 27(4), 584–587 (2007) 

24. Arab Mohammad, Baghbani, Rouhollah. Askari., 

Tajvar, Maryam., Pourreza, Abolghasem., Omrani, 

Ghasemali, Report: The assessment of hospital waste 

management: a case study in Tehran, Waste 

Management and Research, 26(3), 304-308 (2008) 

25.International Research Journal of Environment 

Sciences_ ISSN 2319–1414 Vol. 1(5), 69-75, 

December (2012) Int. Res. J. Environment Sci. 

International Science Congress Association 75 

25. Hassan M.M., Ahmed S.A., Rahman K.A. and 

Biswas T.K., Pattern of Medical waste management: 

existing scenario in Dhaka City, Bangladesh, BMC 

Public Health. Jan 26, 8; 36 (2008) 

26. Sreegiri S., Babu G. Krishna, Biomedical waste 

management in a tertiary level hospital, in 

Visakhapatnam, Journal of Community Medicine, 

5(2) (2009) 

27. Pakistan J., A Study of Waste Generation, 

Collection and Disposal in A Tertiary Hospital, 401, 

13–17 (2001) 

28. Mostafa M.A. Gehan., Shazly M. Mona., Sherief I 

Wafaa. Development of a waste management protocol 

based on assessment of knowledge and practice of 

healthcare personnel in surgical departments, Waste 

Management. 


