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g Definition and characterization of health-care waste E



General definition

e The term health-care waste includes all the waste
generated within health-care facilities, research centres
and laboratories related to medical procedures.

e In addition, it includes the same types of waste

originating from minor and scattered sources, including
waste produced In the course of health care undertaken
In the home (e.g. home dialysis, self-administration of
Insulin, recuperative care).
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{ Hazardous

- Pharmaceutical
waste

Genotoxic
waste

— Chemical waste




Infectious (hazardous
health-care waste) 10%

Chemical/radioactive
(hazardous health-care
waste) 5%

General (hon-hazardous
health-care waste) 85%

Typical waste compositions in health-care facilities
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Typical waste compositions in health-care facilities in Iran




Hospitals
Other health-care facilities

Emergency medical care services

Health-care centers

Transfusion centers

Related laboratories and research centers
Autopsy centers

Animal research and testing

Nursing homes for the elderly
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Tehran
Shiraz
Hamedan
Mashhad
Arak
Iran Average

Pakistan
Saudi Arabia
Baghdad
UAE
Dhaka
EU Average

2.71
4.46

1.67

2-3
0.667
1.13
0.5
1.95
2.6



SITUATIONAL REPORT: IRAN 2012

* Perspective of HCW generation in Iran

Number of Total Generated in
Generators Iran

Type of health-care

facility generation rate

Hospitals

Health Care
Centers:

Medical Labs
Physicians’
offices

Dental offices

Total

2.5kg/bed/day
3kg/day*
4 kg/day*
1 kg/day*

1 kg/day*

130000 325t/d

11200 33 t/d

5303 21t/d

70000 70 t/d

30000 30 t/d

479 t/d
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g Risks associated with health-care waste g
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PROBLEM ASSOCIATED WITH BIOMEDICAL
WASTE

DRGANISM
VIRUSES
HIV, Hepatitis B, Hepatitis
A,C, Arboviruses,

Enteroviruses,Herpes
Virus

DISEASES CAUSEL
AIDS, Infectious Hepatitis,
Infectious Hepatitis,
Dengue, Japanese

encephalitis, Ocular
infection,Genital Infection

LR = L e 1) R R
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Infected needles, body
Fluids, Human excreta,
Blood, body fluids.Eye

secrection,genital
Secretion

BACTERIA
Salmonella typhi,
Vibrio cholerae,
Clostridium Tetani,

Typhoid, Cholera, Tetanus
Wound infections,
septicemia, rheumatic
fever, endocarditis, skin

Human excreta and
body fluid in landfills and
hospital wards, Sharps
such as needles, surgical

Pseudomonas, and soft tissue infections  blades in hospital waste.
Streptococcus

PARASITES Cutaneous leishmaniasis, Human excreta, blood and
Wucheraria Bancrofti, Filariasis body fluids in poorly
Plasmodium Kala Azar, Malaria

managed sewage system
~b



Sharps Waste
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{EEE

More Than 20 Pa tho ens
Can Be Transmttted
Through Sharps or
Needlestick ln;unes




Pharmaceutical + Chemical + Cytotoxic

Doctor

Chemical material cleaner
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Radioactive Waste

Doctor Radioactive radiation
cleaner
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Waste transporting

S

Health care waste is a risk to all, it affects us in different ways
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Medical waste Container
type color

Non-hazardous
waste

Container type

Black Plastic bag or container

Hazardous waste

Infectious waste Yellow Plastic bag or container
Pathological waste Yellow Plastic bag or container
Sharps waste Yellow Plastic container

Pharmaceutical
waste
| Radioactive waste | - | Lead box

Plastic bag or container




Table 7.1 HRecommended colour-coding for health-care waste

Type of waste Colour of container and Type of container
markings
Highly infectious waste Yellow, marked Strong, leak-proof plastic bag,
"HIGHLY or container capable of
INFECTIOUS” being autoclaved
Other infectious waste, Yellow Leak-proof plastic bag or
pathological and container
anatomical waste
Sharps Yellow, marked Puncture-proof container
*‘SHARPS”
Chemical and pharmaceutical Brown Plastic bag or container
waste
Radioactive waste? — Lead box, labelled with the
radioactive symbol®
General health-care waste Black Plastic bag

“Only generated in major hospitals; see also section 9.7.
"See Fig. 7.6.



substance symbol

Fig. 7.2 International infectious ]
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2) Segregation and collection of medical waste must be applied in

the generating departments.

3) Very infectious waste should be subjected to preliminary

treatment within the generating departments.

4) Medical waste bags and boxes should not be filled to more than

2/3 of their volume.

5) Medical waste bags and boxes should be sealed using plastic

tapes when they become full.
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6) Medical waste bags and boxes should not be accumulated in
the generating departments. They should be sent to the

storage/treatment facility according to specific schedule.

7) Medical waste bags and boxes should be labelled by an
Information card before collecting and transporting them to the
storage/treatment site. The information card should include the
following details:

o 1- Name of the generating department
o 2-Type of waste

o 3- Collection date.
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8) Bags and boxes filled with medical waste should be
replaced by new bags and boxes immediately after

collection.

9) Transferring of medical waste within the unit should

be by using trolleys which should be daily cleaned and

disinfected.
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Medical waste bags and boxes should be stored in separate storage

room

Storage room should be provided with disinfection and cleaning
equipments, fire extinguishers, personal precaution equipment and

waste containers.

The storage area should be situated in a location of maximum protection

and minimum risk to human health and environment.

The volume of the storage site should be proportionate with the volume

of the generated waste.

The storage time should not be more than 48 hours in winter and 24 hour

iIn summer if the storage area is not refrigerated.
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Some recommendations for storage include:

@)

The location should have smooth leak proof floor, easy to clean and
to disinfect. Designated area must be linked with the sewage system

and water sources

Smooth and polished walls

Proper lighting and ventilation

Easy movement for medical waste workers and trolleys
Periodic cleaning to insure hygiene

Protected from solar radiation and climate changes

Protected from animals, birds and insects



Annex-National Management & Classification
System Flow Chart for Medical & Biological Waste

Infactions wraste
[ ellorar bags)

Sharp wraste
(Hard sralloar

comtamears)

Pathological waste
[ ellonar bagzs)

Crbotosrio waste
[(Elue bags)

Packazing & labeling

Hahamrdme arete
(Black bags)
Treated as domestic
TArAcHa

Phammarentical

wraste

[Browm bags)

Whaste arihhish oo,
ofheamry metals

Special treatmerit

Fadioactrre waste
Treated as J&EC
mstrctions

Precamized
CoritATkeTs
Eebmred to spplier

) stage: +
Promary treabment ¥ [wraste type, date, |4
gemerstordep)  J_ _ _ _ _ _ _ _ _ _ _ _ _ o ___]
- w IL
Chemizal !
Phiysical Storage stage:
Treatrnent
IRRE
Treatmert staze
Gas treatrmernt hases Wet thermal Water | Water treatment
wrut 4+ Incineration treatment - it
[ Anatoclorng)
behes Bterihized shreds
- Land filling +

£ Hazardous Matenals Project, 2004
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Waste Re-use and Recycling

The following wastes should be collected for
recycling:

paper, cardboard, cartons

glass (white, brown, green)

certain plastics, including expanded polystyrene
metal

office equipment

organic waste (e.g., flowers)

food leftovers
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Waste Re-use and Recycling
textiles

electronic scrap

scrap metal

fluorescent tubes

«» used solvents

» fixing and developer chemicals
«» radioactive chemicals
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= Main obstacle of recycling programs :
o Potential risk of transmitting infections

o Improper or overly broad classification of
medical wastes.
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Plastic syringes (sharps) are another type of hospital and
medical plastic that can be recycled. Plastic syringes have
a high plastic content (about 85%) and contributed the
highest proportion of total medical plastic wastes
generated from a hospital studied (about 21%).

Therefore, even though the infection rate of plastic
syringes Is somewhat higher than 1V bags, there is a much
greater recycling potential for plastic syringes than IV bags.
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In order to increase recycling of medical plastics:

o First of all, the regulations or concepts of RMW should

be properly modified.

o Then every hospital worker should follow proper the
guidelines or the regulations of handling and treatment

of medical wastes.

o Finally, proper source separation of infected or non-
Infected wastes, development of recycling
Infrastructure, education of workers and managers, and
the efforts of all hospital members including proper
management and policy changes to increase recycling

of wastes should be performed.
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Treatment Options

= General waste (Non-regulated medical
wastes (NRMWSs)).

o can be disposed of with normal domestic waste

= Special waste (Reqgulated medical
wastes (RMWs))

Incineration

Wet-thermal treatment (Autoclaving)

Microwave irradiation

Chemical Disinfection

Other treatment methods (Encapsulation, Inertization, ....)

O O O O O



According to the treatment studies of medical wastes,

o about 50-60% of RMWs are treated through incineration,

o 37-40% by steam sterilization, and

o  4-5% by other treatment methods

Currently, the proportion of off-site treatment and disposal

has been increasing due to severe regulations concerning
on-site incineration

Which one is better??? off-site or on-site treatment: a
controversial subject

Taghipour 2014: the off-site treatment of medical waste
was in much higher priority than the on-site treatment
(64.1% versus 35.9%).

According to the results of study it was concluded that
the off-site central treatment can be considered as an
alternative.



Used Technology

Country

Dumping

Secure
Landfill

Microwave

Autoclave

Central
Hazardous
Incinerator

On-site old
incinerator

[ran

Germany

England

USA

-:5520-37%

%49-60%

Australia

Poland

30%:

70%

Japan

Korea

Philippine

Thailand

Malesia

Singapore

China

Czech
Republic

Portugal

100%::

KSA

Egypt

Cameron
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= Types of medical waste treated by

Incineration:

1- Highly infectious waste (Should be preliminary
treated inside the generating department)

5- Cytotoxic waste

6- Chemical waste

/- Pharmaceutical waste

8- Infectious waste with low level of radioactivity.
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Exhaust gas,
to atmosphere

A

Flue gas P Ashes

cleaning
(optional) f======9 Wastewater (optional)

A Steam
Flue gas

Pooee
cPocee

A|r -------’

Furance
Waste B
'
' Water
L. .v:/a.s.te.vx./eitfr. > Wastewater - discharge
treatment (optional) Sludges
posese (reruire treatment)

Ashes
(to disposal, and possibly stabilization)
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Types of medical waste treated by wet-thermal
treatment

1- Infectious waste

2- Sharp waste
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Types of medical waste can not be treated by
wet-thermal treatment

o 1- Pathological waste

o 2- Pharmaceutical waste

o 3- Cytotoxic waste

o 4- Chemical waste

o 5- Radioactive waste
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Developing and emerging technologies should be
carefully evaluated before their selection for
routine use, because most do not have a
demonstrable track record In health-care waste

applications.  Technologies most commonly
discussed In the literature are plasma pyrolysis,
superheated steam, ozone and promession.

These emerging technologies are not ready for
routine application to health-care waste.




Plasma pyrolysis

Ozone (03)

Basecatalysed decomposition,
supercritical water oxidation,
sodium reduction,
vitrification,

superheated steam reforming,
ozonation,
Fe-TAML/peroxide treatment
biodegradation,
mechanochemical treatment,
sonic technology,
electrochemical technologies,




< The waste management act in Iran is not up to
dated yet.

<+ No enforcement guarantee for the waste
management act in Iran.

< Uncontrolled dumping a serious thread for public

health and environment: more than 90 % of solid
waste generated in Iran disposed in dumping sites
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Mismanagement of waste in small health care
centers such as physician' offices, clinics, etc.

Poor segregation and storage practices
No any program for source segregation in

small health care centers.

scavengers involved in waste sorting and
collection

Dictation just one version or option for HCW
treatment in all over the country for example
more than 90% hospitals use none-central
autoclave
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< Improper inter-section collaboration

< No exist enough disposal sites for hazardous waste

In many provinces

< No any integrated information systems for

hazardous waste and dumping a large amount of

hazardous waste to environment
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The End
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