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Spaulding’s classification of medical devices

Clinical device Definition Example Infectious 
risk

Reprocessing 
procedure

Critical device Medical device that is 
intended to enter a 
normally sterile 
environment, sterile 
tissue or the 
vasculature

Surgical 
instruments

High Sterilization
by steam, 
plasma, 
ethylene 
oxide gas

Semi-critical 
device

Medical device that is 
intended to come in 
contact with mucous 
membrane or minor 
skin breaches

Flexible 
endoscope

High, 
intermediate

Sterilization
desirable; 
high level 
disinfection

Non-critical 
device

Medical device that 
come in contact with 
intact skin

BP cuff, 
thermometer

Low Low level 
Disinfection 







Common disinfectants used for 
environmental cleaning in hospitals





















































Types of waste
• Infectious waste: waste contaminated with blood and other bodily fluids (e.g. 

from discarded diagnostic samples),cultures and stocks of infectious agents from 
laboratory work (e.g. waste from autopsies and infected animals from 
laboratories), or waste from patients with infections (e.g. swabs, bandages and 
disposable medical devices);

• Pathological waste: human tissues, organs or fluids, body parts and contaminated 
animal carcasses;

• Sharps waste: syringes, needles, disposable scalpels and blades, etc.;

• Chemical waste: for example solvents and reagents used for laboratory 
preparations, disinfectants, sterilants and heavy metals contained in medical 
devices (e.g. mercury in broken thermometers) and batteries;

• Pharmaceutical waste: expired, unused and contaminated drugs and vaccines;

• Cyctotoxic waste: waste containing substances with genotoxic properties (i.e. 
highly hazardous substances that are, mutagenic, teratogenic or carcinogenic), 
such as cytotoxic drugs used in cancer treatment and their metabolites;

• Radioactive waste: such as products contaminated by radionuclides including 
radioactive diagnostic material or radiotherapeutic materials; and

• Non-hazardous or general waste: waste that does not pose any particular 
biological, chemical, radioactive or physical hazard.



Health Risks!
• sharps-inflicted injuries (Hep B, Hep C, HIV);
• toxic exposure to pharmaceutical products, in 

particular, antibiotics and cytotoxic drugs released into 
the surrounding environment, and to substances such 
as mercury or dioxins, during the handling or 
incineration of health care wastes;

• chemical burns arising in the context of disinfection, 
sterilization or waste treatment activities;

• air pollution arising as a result of the release of 
particulate matter during medical waste incineration;

• thermal injuries occurring in conjunction with open 
burning and the operation of medical waste 
incinerators; and

• radiation burns.



Environmental impact!
• untreated health care wastes in landfills can lead to the contamination of 

drinking, surface, and ground waters if those landfills are not properly 
constructed.

• The treatment of health care wastes with chemical disinfectants can result in 
the release of chemical substances into the environment if those substances 
are not handled, stored and disposed in an environmentally sound manner.

• Incineration of waste has been widely practiced, but inadequate incineration 
or the incineration of unsuitable materials results in the release of pollutants 
into the air and in the generation of ash residue. Incinerated materials 
containing or treated with chlorine can generate dioxins and furans, which are 
human carcinogens and have been associated with a range of adverse health 
effects. Incineration of heavy metals or materials with high metal content (in 
particular lead, mercury and cadmium) can lead to the spread of toxic metals 
in the environment.

• Only modern incinerators operating at 850-1100 °C and fitted with special gas-
cleaning equipment are able to comply with the international emission 
standards for dioxins and furans.

• Alternatives to incineration such as autoclaving, microwaving, steam treatment 
integrated with internal mixing, which minimize the formation and release of 
chemicals or hazardous emissions should be given consideration in settings 
where there are sufficient resources to operate and maintain such systems and 
dispose of the treated waste.



Biomedical waste management and handling rules, 2016
GOVERNMENT OF INDIAMINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE

Category Type of Waste Type of Bag 
or Container 
to be used

Treatment and 
Disposal options

Yellow (a) Human Anatomical 
Waste:Human tissues, organs, 
body parts and fetus below the 
viability period (as per the 
Medical Termination of 
PregnancyAct 1971, amended 
from time to time).

(b) Animal Anatomical Waste 
:Experimental animal carcasses, 
body parts, organs, tissues, 
including the waste generated 
from animals used in 
experiments or testing in 
veterinary hospitals or colleges or 
animal houses.

Yellow 
coloured
non-
chlorinated 
plastic bags

Incineration or 
Plasma Pyrolysis or 
deep burial*



Category Type of Waste Type of Bag or 
Container to be 

used

Treatment and 
Disposal options

(c) Soiled Waste:Items
contaminated with blood, 
body fluids like dressings, 
plaster casts, cotton swabs 
and bags containing 
residual or discarded 
blood and blood 
components.

Incineration or 
Plasma Pyrolysis or 
deep burial* In 
absence of above 
facilities, 
autoclaving or 
micro-
waving/hydroclavin
g followed by 
shredding or 
mutilation or 
combination of 
sterilization and 
shredding. Treated 
waste to be sent for 
energy recovery



Category Type of Waste Type of Bag or 
Container to be 

used

Treatment and Disposal 
options

(d) Expired or Discarded 
Medicines:Pharmaceu
tical waste like 
antibiotics, cytotoxic
drugs including all 
items contaminated 
with cytotoxic drugs 
along with glass or 
plastic ampoules, vials 
etc

Yellow coloured
non-chlorinated 
plastic bags or 
containers

Expired `cytotoxic drugs 
and items contaminated 
with cytotoxic drugs to be 
returned back to the 
manufacturer or supplier 
for incineration at 
temperature >1200 0C or 
to common bio-medical 
waste treatment facility or 
hazardous waste 
treatment, storage and 
disposal facility for 
incineration at >12000C Or 
Encapsulation or Plasma 
Pyrolysis at >12000C.All 
other discarded medicines 
shall be either sent back to 
manufacturer or disposed 
by incineration



Categ
ory 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

e) Chemical Waste:Chemicals
used in production of 
biological and used or 
discarded disinfectants

(f) Chemical Liquid Waste :Liquid 
waste generated due to use of 
chemicals in production of 
biological and used or 
discarded disinfectants, Silver 
X-ray film developing liquid, 
discarded Formalin, infected 
secretions, aspirated body 
fluids,liquid from laboratories 
and floor washings, cleaning, 
house-keeping and 
disinfecting activitiesetc

Yellow 
coloured
containers or 
non-
chlorinated 
plastic bags

Separate 
collection 
system leading 
to effluent 
treatment 
system

Disposed of by incineration 
or Plasma Pyrolysis or 
Encapsulation in hazardous 
waste treatment, storage 
and disposal facility

After resource recovery, 
the chemical liquid waste 
shall be pre-treated before 
mixing with other 
wastewater



Categ
ory 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

(g)Discarded linen, mattresses, 
beddings contaminated with 
blood or body fluid.

Non-
chlorinated 
yellow plastic 
bags or 
suitable 
packing 
materia

Non-chlorinated chemical 
disinfection followed by 
incineration or Plazma
Pyrolysis or for energy 
recovery.In absence of 
above facilities, shredding 
or mutilation or 
combination of sterilization 
and shredding. Treated 
waste to be sent for energy 
recovery or incineration or 
Plazma Pyrolysis.

Plasma pyrolysis is a state-of-the-art technology for safe disposal of medical waste. ... In 
the plasma pyrolysis process, the hot gases are quenched (rapid cooling) from 500° to 
70°C to avoid recombination reactions of gaseous molecules that inhibit the formation 
of dioxins and furans

Encapsulation is a waste disposal method that packs hazardous materials in containers 
made of impervious (not allowing fluid to pass through) and non-reactive material. The 
containers are sealed with concrete, plastic, or steel for burial or storage



Categ
ory 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

(h) Microbiology, Biotechnology 
and other clinical laboratory 
waste:Blood bags, Laboratory 
cultures, stocks or specimens 
of micro-organisms, live or 
attenuated vaccines, human 
and animal cell cultures used 
in research, industrial 
laboratories, production of 
biological, residual toxins, 
dishes and devices used for 
cultures

Autoclave safe 
plastic bags or 
containers

Pre-treat to sterilize with 
non-chlorinated chemicals 
on-site as per National 
AIDS Control Organisation
or World Health 
Organisation guidelines 
thereafter for Incineration



Categ
ory 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

Red Contaminated Waste 
(Recyclable)(a) Wastes 
generated from disposable 
items such as tubing, bottles, 
intravenous tubes and sets, 
catheters, urine bags, syringes 
(without needles and fixed 
needle syringes) and 
vaccutainers with their 
needles cut) and gloves

Red coloured
non-
chlorinated 
plastic bags or 
containers

Autoclaving or micro-
waving/ hydroclaving
followed by shredding or 
mutilation or combination 
of sterilization and 
shredding. Treated waste 
to be sent to registered or 
authorized recyclers or for 
energy recovery or plastics 
to diesel or fuel oil or for 
road making, whichever is 
possible. Plastic waste 
should not be sent to 
landfill sites



Categor
y 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

White 
(Translu
cent)

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

Puncture 
proof, Leak 
proof, tamper 
proof 
containers

Autoclaving or Dry Heat 
Sterilization followed by 
shredding or mutilation or 
encapsulation in metal 
container or cement 
concrete; combination of 
shredding cum autoclaving; 
and sent for final disposal 
to iron foundries (having 
consent to operate from 
the State Pollution Control 
Boards or Pollution Control 
Committees) or sanitary 
landfill or designated 
concrete waste sharp pit.



Categor
y 

Type of Waste Type of Bag or 
Container to 

be used

Treatment and Disposal 
options

Blue (a)Glassware:Broken or 
discarded and contaminated 
glass including medicine vials 
and ampoules except those 
contaminated with cytotoxic
wastes

b)Metallic Body Implants 

Cardboard 
boxes withblue
colored 
marking

Cardboard 
boxes with 
blue colored 
marking

Disinfection (by soaking the 
washed glass waste after 
cleaning with detergent 
and Sodium Hypochlorite 
treatment) or through 
autoclaving or microwaving 
or hydroclaving and then 
sent for recycling.



























Hospital Infection control Program

Hospital infection control program can help 
healthcare organizations monitor and improve 
practices, identify risks and proactively 
establish policies to prevent the spread of 
infections

















Responsibilities of Hospital Infection Control Team






