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ABSTRACT 

Background: The biomedical waste generated from various sources has become a problem and much 

attention is being given worldwide to find a solution to this issue. Categorization, handling and 

management of biomedical wastes needs prime attention.  

Methods: Retrospective study. This study was conducted in the orthopaedics department of 

Coimbatore Medical College Hospital, Coimbatore.Data analysis of the wastes generated from 2010 to 

2012  was done and the amount of wastes in each color category analyzed and compared for the given 

time interval. Results: The study revealed that the biomedical waste generated was 1045.85 kg in 2010, 

827.35 kg in 2011 and 787.87kg in 2012 thus showing a gradual decline.  The majority of the wastes 

were from the red bin during the study period when compared to the red bin and blue bin. This 

reduction in Bio medical waste was due to proper segregation of the wastes. 

Conclusion: Awareness about proper Bio medical waste (BMW) management has led to progressive 

reduction in the amount of wastes generated. Effective segregation of BMW is the need of time to 

complete the mission of eradicating diseases. 
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INTRODUCTION 

An old saying says “Cleanliness is next to 

Godliness”. The essence of this was aptly 

captured even by Dravidians. 

The modern hospitals and health care 

institutions including research centers use a wide 

variety of drugs including antibiotics, cytotoxics, 

corrosive chemicals, radioactive substances, 

which ultimately become part of hospital waste. 

The advent of disposables in the hospitals has 

brought in its wake inappropriate recycling, 

unauthorized and illegal re-use and increase in 

the quantum of waste. The Bio-medical waste 

generated from various sources has become a 

problem and much attention is being given 

worldwide to find out solution of this problem. 

Bio-medical wastes, if not handled in a proper 

way, is a potent source of diseases, like AIDS, 

Tuberculosis, Hepatitis and other bacterial 

diseases causing serious threats to human health. 

Owing to the discussed potential threats this 

waste needs prime attention for its safe and 

proper disposal. Biomedical waste poses  

occupational health hazards to the health care 

personnel who handle these wastes at the point 

of generation, and those involved with their 

management i.e. segregation, storage, transport, 

treatment and disposal. The indiscriminate 

disposals of untreated wastes are the causes to 

spread the infectious diseases. Apart from these, 

a good amount of bio-medical wastes such as 

disposable syringes, saline bottles, I.V. fluid 

bottles etc. etc. are picked up by the rag pickers 

and are recycled back into the market without 
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any disinfection. It is imperative, therefore, to 

adopt appropriate system for the safe collection, 

storage, transport, treatment and disposal of the 

hospital wastes. Realizing the seriousness of the 

problems associated with the poor management 

of the bio-medical wastes, the Govt. of India had 

notified the Bio-Medical Waste (Management & 

Handling) Rules in the years 1998 in order to 

regulate the environmental menace due to 

mismanagement of the hospital waste. 

According to these rules Bio-medical wastes 

have been categorized under 10 categories
[1]

 

[TABLE 1] and are required to be segregated 

into color coded bins [TABLE 2] and handled as 

per prescribed procedures. Regarding the 

biomedical waste management by the 

Government hospitals, the Secretary to 

Government, Health and Family Welfare 

Department was requested immediate action for 

the segregation of the biomedical wastes at 

source. The Government of Tamilnadu have 

implemented health care waste management 

plan through Health System Development 

Project (HSDP) with the World Bank assistance 

in 2008 to train health care workers for proper 

Bio medical waste management. 

 

METHODS 

The study was conducted in Coimbatore 

Medical College Hospital, Coimbatore. 

Coimbatore is an industrial town known as 

Manchester of South India. Coimbatore Medical 

College Hospital is a tertiary care referral centre 

with a  bed strength of 1020. There are three 

orthopaedic units with a total bed strength of 

100. The patients are from below poverty line 

and treated free of cost . There are two floors for 

male wards and one floor for female ward in a 

separate block. The orthopaedic wards are 

always flooded with patients. 

 The biomedical waste  generated in the 

orthopedics wards is disposed into the colour 

coded bins. This is a retrograde study. The 

period of study was from January 2010 to 

December 2012 for a period of three years). The 

results were evaluated to know the generation of 

biomedical  waste per bed per day.  The 

percentage of total wastes in each color category 

were analyzed to know which colour category of 

waste is generated more in the orthopaedic  

patients. In order to do waste minimization in 

the red colour category, the following 

arrangement was made. 

1.plasters used in open wound are identified 

2.white colour of the cotton is  taken as 

advantage and the body fluid staining(blood) is 

easily visible. 

3.blood stained area in the plaster is separated 

from the rest  with a clear margin of about 10 

cms. 

4.stained plaster is kept in the red bin  

5.Rest of the non infected plaster is treated as a 

domestic waste. 

 

RESULT 

In the orthopaedic department plaster of Paris is 

used to immobilize all types of extremity  the 

fractures(open and closed).  

For closed fracture the plaster splint after 

treatment will be discarded as a domestic waste 

and discarded in green colour bin  

In the case of open wound,  the entire plaster 

splint will be  stained due to body fluid(blood) 

contamination.The entire plaster splint  is 

discarded as a biomedical waste and kept in a 

red colour coded bin. 

By this method,the biomedical waste generated 

in the hospital as a whole, the biomedical waste 

generated in the orthopaedic department is 

minimized due to our simple method.(TABLE 

6). 

Our  study clearly proved that segregation of 

infective plaster splints waste will certainly 

minimize the  biomedical waste generated per 

bed per day.  
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DISCUSSION 

Biomedical waste is defined as any waste, which 

is generated during the diagnosis, treatment or 

immunization of human beings or animals or in 

research activities pertaining thereto or in the 

production or testing of biological materials.
[1 ]  

. 

Improper biomedical waste disposal has become 

a serious threat for the public health and  proper 

handling and disposal of hospital waste is the 

call of the hour. Proper segregation leads to a 

reduction in the amount of waste and also cost of 

disposal. 

In developed countries due to increased use of 

disposables the waste produced has been up to 

5.24 Kgs,.3 In hospitals of United Kingdoms, 

France, Norway, Spain, Netherlands, USA and 

Latin America, waste produce is 3.3 

Kilograms(Kg), 2.5 Kgs, 3.9 Kgs, 4.4 Kgs, 4.2 

Kgs, 4.5 Kgs and 3.8 Kgs per bed per day 

respectively[table 3].
[2] 

There are not many national level studies on the 

quantum of waste generated per bed per day. 

However, the average quantity of hospital waste 

produced in India has been shown by various 

authors to the extent of 1.5 to 2.2 Kg per bed per 

day 1 SKIMS and other tertiary care teaching 

hospital generates 2.02 Kgs per bed per day. The 

results are almost concordrant with limited 

number of studies from hospitals in other cities 

of India. Studies conducted at AIIMS, New 

Delhi revealed that the quantum of waste 

generated is 2.2 Kgs per bed per day,
[3]

 In Jaipur 

teritiary care hospital produces 1.5 Kg per bed 

per day.
[4]

 In MumbaiTata Memorial Hospital 

produces 1.13 Kgs per bed per day. In Amristsar 

large tertiary hospital produces 1.05 to 1.3Kg 

per bed per day[table 4].
[5]

 

The study done in orthopaedic department in 

Coimbatore medical college 

hospital,Coimbatore  revealed that for a bed 

count of 100 the Bio medical waste generated 

per bed per day  in Orthopaedics ward was 

31.32gms in 2010,in 2011 it was 24.36gms and 

21.47gms in 2012 [table 5] which is less [chart 

1] to the data inferred in the world bank study in 

India where the BMW generated was 0.06-0.4 

kg/day.
[6] 

The harmful effects of biomedical waste 

generated by health care facilities is the talk of 

the day among General public, law enforcement 

agencies of the Government, the media, and also 

the social activists. There is continuous focus on 

the lack of concentrated effort in management of 

biomedical waste in our country. Seminars, 

symposia and conferences should be held by 

hospital administrators, clinicians and nursing 

professionals to update the knowledge and 

understanding on the issues of Bio Medical 

Waste Management. 

 

CONCLUSION 

Our study revealed that the effectiveness of  

segregation of  infected plaster of Paris  from 

non infected plaster of Paris  in the orthopaedic 

department  in Coimbatore medical college 

hospital have certainly provided waste 

minimization. This type of waste minimization 

technique can be done in other health care 

centers to reduce the biomedical waste generated 

per bed per day. 
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TABLE 1-Categories of biomedical wastes and methods of their disposal
 [1 ]

 

Category                      Waste Category Treatment & Disposal 

I Human Anatomical Waste 

(human tissues, organs, body parts) 

Incineration/deep burial 

 

2 Animal Waste 

(animal tissues, organs, body parts carcasses, bleeding parts, fluid, 

blood and experimental animals used in research, waste generated 

by veterinary hospitals colleges, discharge from hospitals, animal 

houses) 

Incineration/deep burial 

 

3 Microbiology & Biotechnology Waste 

(wastes from laboratory cultures, stocks or specimens of 

microorganisms live or attenuated vaccines, human and animal 

cell  

culture used in research and infectious agents from research and 
industrial laboratories, wastes from production of biological, 

toxins, dishes and devices used for transfer of cultures) 

 Local autoclaving/ 

microwaving/ 

incineration 

4 Waste sharps 

(needles, syringes, scalpels, blades, glass, etc. that may cause 

puncture 

and cuts. This includes both used and unused sharps)  

Disinfection (chemical 

treatment/autoclaving/ 

microwaving and 

mutilation/shredding 

5 Discarded Medicines and Cytotoxic drugs 

(wastes comprising of outdated, contaminated and discarded  

medicines)  

Incineration/destruction and 

drugs disposal in secured 

landfills 

6 Solid Waste 

(Items contaminated with blood, and body fluids including cotton, 

dressings, soiled plaster casts, lines, beddings, other material  

contaminated with blood)  

Incineration/ 

Autoclaving 

/microwaving 

7 Solid Waste 

(wastes generated from disposable items other than the waste 

sharps disinfection by chemicals such as tubing’s, catheters, 

intravenous sets etc.). 

Disinfection (chemical 

treatment/autoclaving/ 

microwaving and 

mutilation/shredding 

8 Liquid Waste 
(waste generated from laboratory and washing, cleaning, house- 

Disinfection by chemical 
treatment and discharge 



Vetrivel C. Sengodan et al 
BIOMEDICAL WASTE MINIMIZATION IN  THE ORTHOPAEDIC WARD IN A TERTIARY CARE 

HOSPITAL IN TAMILNADU 

 

  Int  J  Cur  Res  Rev,  May 2013/ Vol  05 (10)  
Page 97 

 
  

keeping and disinfecting activities) into drains. 

9 Incineration Ash 

(ash from incineration of any bio-medical waste) 

Disposal in municipal landfill 

10  Chemical Waste  

(chemicals used in production of biological, chemicals, used in 
disinfect ion, as insecticides, etc) 

Chemical treatment  & 

discharge into drain for liquid 

& secured landfill for solids 

 

Table 2-Colour coding of bio medical wastes 
[1 ] 

Color Coding Type of container Waste category Treatment options as per 

Schedule 1 

Yellow Plastic bag 1,2,3,6 Incineration/deep burial 

Red Disinfected Container/ 

Plastic bag 

3,6,7 Autoclaving/Micro waving/ 

Chemical Treatment 

Blue/ White 

translucent 

Plastic bag/puncture 

proof container 

4,7 Autoclaving/Micro waving/ 

chemical treatment and 

destruction/shredding 

Black Plastic bag 5,9,10 (Solid) Disposal in secured landfill 

 

 

Table 3-Bio medical waste data  in countries other than India
[2]

 

 

 

 

 

 

 

 

 

Table 4-Bio medical waste (BMW) data in various places in India
[3,4]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

United Kingdoms 3.3 kg/bed/day 

Norway 2.5 kg/bed/day 

France 3.9 kg/bed/day 

 Spain  4.4 kg/bed/day 

Netherlands 4.2 kg/bed/day 

 USA 4.5 kg/bed/day 

Latin America 3.8 kg/bed/day 

SKIMS 2.02 Kg/bed/day 

New Delhi 2.2 Kg/bed/day 

Jaipur 1.5 Kg/bed/day 

Mumbai  1.13 Kg/bed/day 

Amritsar 1.05-1.3 Kg/bed/day 

M.L.B Medical 

College 

0.52 Kg/bed/day 
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Table 5-Total waste in Orthopaedics 2010-2012 

 

 

Table 6 comparing the bio medical waste(BMW) data of the hospital with orthopaedic department 

from 2010-2012 in Coimbatore Medical college,Coimbatore. 

 

 

 

 

 

 

 

 

 

Chart-Bio medical waste(BMW) generated per bed per day in orthopaedic ward from 2010-2012 
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YEAR RED BLUE YELLOW TOTAL CENSUS TOTAL  

WASTE 

IN 

Kg/DAY 

CENSUS 

    / 

DAY 

WASTE 

/BED/ DAY 

2010 619 354.05 72.8 1045.85 33326 2.86 91.30 31.32 

2011 487.55 296.50 45.1 827.35 33864 2.26 92.77 24.36 

2012 467.10 269.22 51.55 787.87 36645 2.15 100.12 21.47 

Year Hospital 

Bmw per 

bed per 

day 

Orthopaedic 

Bmw per bed 

per day 

2010 68.51gm 31.32 

2011 68.61gm 24.36 

2012 61.36gm  21.47 


