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Foreword

This Malaysian Standard was developed by the Working Group on Code of Practice for Good
Healthcare Waste Management Services for Healthcare Facilities (NSC 18/TC 10/WG 4) which
was supervised by the Technical Committee on Code of Practice for Medical Devices and
Healthcare Facilities (NSC 18/TC 10) under the authority of the National Standards Committee
on Medical devices and Facilities for Healthcare (NSC 18).

Compliance with a Malaysian Standard does not itself confer immunity from legal obligations.
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Healthcare waste management services in healthcare facilities

1 Scope

This Malaysian Standard specifies general requirements and principles for good healthcare
waste management services in the following types of healthcare facilities:

a) public and private hospitals;
b) healthcare institutions; and
c) clinics except remote inaccessible clinics.

This document is applicable only to established healthcare facilities. It focuses on hazardous
healthcare waste with the exclusion of radioactive waste.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

MS 2735, Emergency preparedness and response (EPR) - Guidelines in managing
emergencies in facilities

MS ISO 9001, Quality management systems - Requirements
BS 6642:1985, Specification for disposable plastics refuse sacks made from polyethylene,

Poisons (Psychotropic Substances) Regulations 1989

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

collection

collection of waste is the activity of removing healthcare waste from the receptacles at the point
of generation and/or designated holding area to the central healthcare waste store

3.2

collection devices

device used by the porter/waste handler to perform collection of healthcare waste from point of
generation to the central healthcare waste store. Collection device may include but not limited
to trolley, wheeled bin and vehicles which are dedicated for collection activity

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 1
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3.3
customer
party that receives the output(s) of healthcare waste services

3.4

healthcare facilities

healthcare facilities encompass all formally organised facilities located in urban, rural, and
remote areas that provide healthcare services, whether primary, secondary or tertiary: and
include public and private facilities as well as temporary structures designed for emergencies

35

healthcare workers

persons, by whatever designation they may be referred to, who work in a healthcare facility
providing healthcare services/ healthcare treatment

3.6

holding area

a holding area is a space designated to temporarily store waste before it is collected and
transferred to the central healthcare waste store

3.7

top management

a person or group who directs and controls an organisation in the facilities; they have the power
to delegate authority and/ or provide resources within the organization (MS ISO 9001)

3.8

transportation

refers to the transfer of waste out from the central healthcare waste store of the healthcare
facility to a treatment or disposal site

3.9
transportation vehicle
a vehicle for the transportation of waste out of the healthcare facility

3.10

waste handlers
personnel tasked with collection, storage, transportation, treatment and disposal of waste

2 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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Categorisation

Healthcare wastes comprise hazardous and non-hazardous wastes and these are further
categorised in accordance with relevant legislations as in Table 1.

Table 1. Healthcare waste categories

Hazardous waste Non- hazardous waste
Scheduled waste Radioactive waste Solid waste (general waste)
Environmental Quality Act | Atomic Energy Licensing Act | Solid waste and public cleansing
1974 [Act 127] 1984 [Act 304] management Act 2007 [Act 672]
a) Clinical waste a) Radioactive waste a) Bulky waste
b) Hazardous chemical waste b) Garden waste
c) Pharmaceutical waste c) Construction and demolition
waste
d) Heavy metals waste

d) Food and kitchen waste

E-waste

e) Recyclables and non-
recyclables

f)  Used cooking oil

NOTE. See Annex A for details.

5 Management and responsibilities

5.1 General

The top management shall demonstrate leadership and commitment with respect to the

services by:

a) taking accountability for the effectiveness of the services;

b) ensuring that a policy and objectives are established for the services and are compatible
with the context and strategic direction of the organisation;

c) ensuring the integration of the healthcare waste management services standard into the
organisation’s business processes and this shall include;
i) risk assessment and risk management (refer to Annex B); and
i) development of emergency and disaster preparedness response plan (refer to

MS 2735)

d) ensuring that the resources needed for the healthcare waste management services are
available;

e) communicating the principles and importance of effective healthcare waste management

f)

services and of conforming to the requirements;

ensuring that the healthcare waste management services achieves its intended results;

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 3
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g) engaging, directing and supporting persons to contribute to the effectiveness of the
services;

h) promoting improvement; and

i)  supporting and/or collaborating with other relevant management roles to demonstrate their
leadership as it applies to their areas of responsibility.

5.1.1 Customer focus

The top management shall demonstrate leadership and commitment with respect to customer
focus by ensuring that:

a) customer and applicable statutory and regulatory requirements are determined,
understood and consistently met;

b) the risks and opportunities that can affect services and the ability to enhance customer
satisfaction are determined and addressed; and

c) the focus on enhancing customer satisfaction is maintained.

5.2 Policy

5.2.1 Establishing a policy for healthcare waste management services
The top management shall establish, implement and maintain a policy that:

a) is appropriate to the purpose and context of organisation and supports its strategic
direction;

b) provides a framework for setting service objectives;

c) includes a commitment to satisfy applicable requirements;

d) includes a commitment to continual improvement of the services; and

e) includes a commitment to sustainable practices.

5.2.2 Communicating the healthcare waste management service policy
The healthcare waste management services policy shall:

a) be available and be maintained as documented information;

b) be communicated, understood and applied within the organisation; and
c) be available to relevant interested parties, as appropriate.

5.3 Organisational roles, responsibilities and authorities

The top management shall ensure that the responsibilities and authorities for relevant roles are
assigned, communicated and understood within the organisation.

4 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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The top management shall assign the responsibility and authority for:

6

ensuring that the services conform to the requirements of this standard;
ensuring that the processes are delivering their intended outputs;

reporting on the performance of the services and on opportunities for improvement in
particular to top management;

ensuring the promotion of customer focus throughout the organisation;

ensuring that the integrity of healthcare waste management services is maintained when
changes to the service are planned and implemented; and

reviewing risks as and when necessary to improve risk management strategies for delivery
of the services.

Basic requirements of healthcare waste management

The healthcare wastes that are generated within a healthcare facility shall be managed
appropriately from their point of generation until their final disposal. This involves several steps
that include the following and as shown in Figure 1.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved

Generation;
Segregation;
Collection;

Storage;
Transportation; and

Treatment and final disposal.

Generation :> Segregation I::> Collection

Treatment and T ] Storade
final disposal ransportation g

Figure 1. Summary of healthcare waste activities



MS 2758:2023

6.1 Generation

Healthcare facilities shall;

a) identify sources of waste generation within the facility; and

b) identify the categories and estimate amount of waste generated.

6.2 Segregation

The location and sizes of all receptacles should be decided by the person in charge taking into
consideration the waste generation rate, collection frequency, waste generating activities,
safety and other relevant factors.

The person-in-charge shall;

a) ensure that all receptacles, plastic bags etc. used for the segregation of healthcare waste
comply with the requirements stipulated in Table 2;

b) ensure all consumables and receptacles used for segregation of healthcare wastes are
dry and clean; and

c) ensure all receptacles are cleaned in accordance with requirements stipulated in Table 4.

The waste generators at all points of generation shall segregate and deposit the waste in a safe
manner into the correct bags and receptacles based on the categories and receptacle types
listed in Table 2. This is to prevent injuries and possible adverse consequences to waste
handlers and to ensure optimal and efficient management and treatment of waste.

If any hazardous waste is wrongly discarded into the non - hazardous waste stream or into a

wrong hazardous waste stream, the mixtures shall be managed as hazardous waste giving
priority to the nature of the mixture.

6 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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Table 2. Receptacles and coding/labelling for different categories and
sub-categories of waste
Waste Colour of receptacles and Type of
categories markings Symbols receptacle
Clinical waste | Yellow with biohazard Leak-proof strong
(non-sharps) symbol. plastic bag placed
in a bag holder.
Blue with biohazard symbol Blue bags for
for highly infectious waste to highly infectious
be autoclaved or disinfected. gy waste should be
capable of being
(highly  infectious  waste \l } autoclaved
should be additionally marked
HIGHLY INFECTIOUS)
Clinical waste | Yellow, marked SHARPS BIOHAZARD Puncture-proof
(sharps) with biohazard symbol, in container
accordance with
BS 6642:1985 or equivalent
standards
Chemical and | Brown, labelled with Plastic bag or rigid
pharmaceutical | appropriate hazard symbol container
waste
Radioactive Labelled with radiation Lead box
waste symbol @
General waste | Black Plastic bag inside
a receptacle

Residual cytotoxic waste generated after administration of drugs in wards shall be discarded
into the clinical waste stream.

A public education on clinical waste through poster and short briefing upon admission of patient
to ward is an ideal platform to ensure correct segregation by healthcare workers, patients and
visitors.

NOTE: See Annex A for more detailed description of the different waste categories and sub-categories.

6.3 Holding area

Healthcare facilities may provide dedicated holding areas where relevant for temporary
placement of waste before collection. It is recommended these holding areas are secured and

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 7
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accessible only to authorised personnel.

All waste handlers are also to ensure the holding area is secured after each collection. Waste
handlers should take all necessary precautions to prevent spillage of waste and to maintain the
cleanliness and hygiene of the area.

Holding areas are generally required at high clinical waste generation areas. In the case of
chemical, pharmaceutical, heavy-metals and Electrical and Electronic Equipment (EEE) wastes
where collection on a daily basis is neither practical nor warranted, a holding area may also be
necessary.

6.4 Collection

General requirements for collection of healthcare waste are as follows:

a) healthcare waste shall be collected in accordance with the frequency stipulated in
Table 3 and transferred to the designated central healthcare waste store;

b) any bag or receptacle except those that have been appropriately labelled with the source
of generation shall not be removed;

c) replace the bags or receptacles as soon as possible with new ones of the same type;

d) avoid collection during visiting hours where possible;

e) determine routes to minimise the spread of diseases and minimise the movement of
loaded carts through patient care areas, food preparation areas, busy public areas and
other clean areas;

f)  ensure security of waste; and

g) ensure waste is collected safely to prevent spillage and adverse events.

Table 3. Collection frequency

Waste categories Collection frequency
Clinical waste (Non - sharp waste) When three-quarters filled or at least once a day
Sharp waste When filled to three-quarters line
Chemical and pharmaceutical waste On demand

6.4.1 Collection of clinical waste

Waste bags shall be tied with a one-way seal and sharp containers shall be tightly closed and
bagged before placing into collection device.

6.4.2 Collection of hazardous chemical and pharmaceutical wastes

Chemical waste collection shall be done using designated collection devices in order to mitigate
any spillage or accidental mixing of incompatible wastes.

Pharmaceutical waste including expired and unused cytotoxic drugs, vaccines, sera or
hazardous drugs shall be collected in accordance with special handling requirements and in
consultation with the pharmacist. For relevant drugs, the requirements of disposal of Poisons
8 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - Al rights reserved
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(Psychotropic substances) Regulations shall be complied with before disposal.
Waste containing recoverable heavy metals shall be sent to approved recovery facilities.

For relevant chemical wastes, containers shall be loosely capped to prevent pressure build up
in accordance with safety data sheet (SDS).

6.4.3 Collection device (on-site transport)

Waste from hospitals and other healthcare facilities shall be transported by wheeled carts or
containers that are not used for other purposes. These devices shall:

a) be easy toload and unload;

b) have no sharp edges that cloud damage waste bags or containers during loading and
unloading;

c) be easy to clean and, if enclosed, fitted with a drainage hole and plug;
d) be labelled and dedicated to a particular waste type;

e) be easy to push and pull;

f) not be too high (to avoid restricting the view of waste handlers);

g) be secured with a lock; and

h) be appropriately sized according to the volume of waste collected from the various
sources of generation at a healthcare facility.

A shared collection device can be used to collect pharmaceutical and chemical wastes but
these two wastes shall not be collected at the same time. If a shared collection device is used,
it shall be washed and dried before collecting a different category of wastes. The collection
device shall be maintained in accordance with the requirements of Table 4.

Table 4. Frequency of damp wiping and washing of receptacles and
collection devices

ltems Waste category Method Frequency

Bag holders Other scheduled wastes - Washing - WeeKly or as required
(inclusive of inner & | Clinical waste - all areas - Sanitise - During each collection
outer receptacle,
cover, stand and - Washing - WeeKly or as required
pedal) Clinical waste - specialised | - Sanitise - After each case

areas
& - Washing - At end of day or as required
Treatment trolley
receptacles
Collection device Clinical waste - Washing - At the end of each day or

as required
Other healthcare wastes - Washing - WeeKly or as required

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 9
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6.4.4 Principles of cleaning receptacles and collection devices

The principle of cleaning is to remove dirt, dust, blood and other bodily fluids and chemical
residuals. This shall be done by using water and detergent and/ or disinfectant combined with
friction action (scrubbing).

All personnel handling the cleaning activities shall use proper PPEs and comply with all relevant
safety procedures. Cleaning shall be done in accordance with standard operating procedures
of the healthcare facility.

The standard requirement for waste receptacles at all generation points shall be that these are
clean and dry. The exception would be empty chemical containers that are used to collect
chemical waste of the same type. A clean for dirty exchange of receptacles shall be done when

dirty receptacles are removed for washing. Under no circumstances shall dirty and clean items
be placed in the same collection device at the same time.

The cleaning activities shall take into consideration type of waste, collection frequency and type
of receptacles and collection devices as stipulated in Table 4.

All receptacles and collection devices shall be washed and dried at the washing area of the
central healthcare waste store.

6.4.5 Maintenance of receptacles and collection devices

All receptacles and collection devices shall be maintained and in good working condition to
ensure safe segregation and collection of waste, to avoid any spillages and prevent injuries.

The identification of receptacles to be repaired shall be done during collection of waste,
exchange of receptacles for washing or any activities at the waste generation area. The item
removed shall be exchanged with a corresponding item that is in good working condition.
6.4.6 Management of spillage during segregation and collection

All healthcare facilities shall:

a) have spillage management procedures;

b) have appropriate PPE;

c) have training on use of spillage kits for the various types of wastes;

d) identify the types of waste that may be contained by the generator; and

e) identify the types of waste that may require a designated emergency responder, internal
or external.

The user at the point of generation shall ensure proper segregation of waste.

When necessary, spillages shall be rendered safe prior to clean up by waste handlers. All
spillage shall be cleaned up with reference to Safety Data Sheets (SDS) and using appropriate
spillage kits.

In any cases of spillage during collection, it shall be contained and managed immediately by
waste handlers. All spillage that has been cleaned up shall be discarded into the correct waste
stream.

10 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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6.5 Storage

All healthcare facilities shall provide a designated store for healthcare waste. These storage
areas shall be sized according to the quantities of waste generated and the frequency of
transportation and design criteria stipulated by relevant authorities.

Non-hazardous waste storage: Non-hazardous waste shall be stored and kept for collection to
the communal landfill or waste incinerator or recycling facilities.

Clinical waste storage: The storage place shall be identifiable as a clinical waste area by using
the biohazard symbol. Floors and walls shall be sealed or tiled to allow easy cleaning and
disinfection. Storage times for clinical waste (e.g. the time gap between collection and
transportation) shall not exceed 24 hours unless stored under refrigerated conditions at 6°C
and below. In some cultures, body parts are passed to the family for ritual procedures or are
buried in designated places.

Storage of other hazardous waste: When planning storage places for hazardous chemical
waste, the characteristics of the specific chemicals to be stored and disposed of must be
considered (i.e. inflammable, corrosive, explosive). The storage area should be enclosed and
separated from other waste storage areas. Storage facilities should be labelled according to
the hazard level of the stored waste.

Proper washing facilities shall be provided at the central healthcare waste store, which shall
comply with requirements set out by relevant authorities.

Wastewater from all washing activities shall be channelled to either a centralised sewerage
system or the wastewater treatment system within the healthcare facility. If neither of these are
available, then a stand-alone wastewater treatment facility shall be installed.

All hazardous waste should be stored in accordance with the Guidelines for packaging, labelling
and storage of scheduled wastes in Malaysia.

6.6 Transportation

Healthcare waste shall be transported to licensed treatment facilities or approved recovery
facilities by licensed transporters. The licensed transporters shall have the necessary licenses
such as licence to transport waste from Department of Environment (DOE), vehicle licence,
driving licence, commercial vehicle licence and any other licences required by other relevant
authorities. The type of vehicle used shall be appropriate and in conformance to the type of
waste being transported as stipulated under the relevant laws and regulations. The frequency
of healthcare waste transportation shall be scheduled according to the following factors:

a) waste generation;

b) storage capacity;

c) refrigeration facility (clinical waste); and

d) proximity to the treatment facility.

The consignment of waste shall be properly contained and labelled before it is loaded onto

transportation vehicles. Relevant consignment notes shall be completely and accurately filled
including signatures of relevant personnel.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 11
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Vehicles shall be kept locked at all times, except when loading and unloading, and kept properly
maintained.

Open-topped skips or containers shall not be used for transporting hazardous healthcare waste.

Refrigeration shall be provided if transportation of clinical waste takes more than 24 hours from
the waste generator facility to the treatment facility.

In the event of a spillage, the relevant healthcare facility and DOE shall be notified by the driver.
A licensed transporter shall be equipped with tools and equipment for containment and
management of accidental discharge or spillage on the road such as spills kit, fire extinguisher,
personal protective equipment, PPE (i.e. mask, rubber boots, safety helmet, safety jacket),
plastic bags, waste bags or containers, absorbent, spade and emergency signage in
accordance with regulatory requirements.

6.7 Treatment and disposal

Healthcare waste shall be sent to licensed treatment facilities or approved recovery facilities
and this shall be confirmed through the tracking of consignment notes.

7 Training
7.1  Training and capacity building

Healthcare facilities shall provide training and awareness programme to all personnel involved
in healthcare waste management services and conduct training evaluation to assess the
effectiveness of the training.

Training modules shall incorporate the requirements stipulated in this standard which shall
include but not limited to:

a) regulatory requirements;

b) all categories of healthcare waste;

c) basic requirements of healthcare waste management.

Refresher training shall be conducted periodically as and when required.

As may be required by any regulatory agency, the healthcare facilities shall designate relevant
personnel to attend competency training organised by the regulatory agencies.

8 Record and report

Healthcare facilities shall ensure records and reports in relation to the operation and
maintenance activities of healthcare waste management services are maintained, updated and

are made available or submitted upon request by relevant authorities.

Towards a greener approach, to ensure accuracy of information and improve process efficiency
the use of automated or paperless system of recording is encouraged.

12 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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Annex A
(informative)

Examples of healthcare waste

Table A.1. Examples of healthcare waste

Examples of
healthcare waste

Descriptions

1) Scheduled waste

a) Clinical waste

i) Non-sharp waste

Waste suspected of containing pathogens and posing a disease
transmission risk:

- Waste arising from medical, nursing, dental, veterinary,
investigation, treatment, care, teaching or research, or the collection
of blood for transfusion, being waste which may cause infection to
any person;

- Waste contaminated with blood and other fluids;

- Waste from infected patients in isolation wards;

- Pathological waste;

- Other materials that have been in contact with patients infected with
highly infectious diseases in isolation wards.

ii) Sharps waste

Intravenous or other needles, auto-disable syringes, syringes with
attached needles, infusion sets, scalpels and other blades, knives,
saws, pipettes, and shattered glass are examples of used or unused
sharps that might cause cuts or puncture wounds. Such items are
regarded as highly hazardous healthcare waste, whether infected or
not, whether used or unused. They should be managed as if they are
infected and used

waste

i) Highly  infectious | Waste that needs to be rendered safe such as microbiological waste

waste from laboratories and waste from patients that are afflicted with highly
infectious diseases.

b) Hazardous chemical | It is made up of substances that have been discarded as solids,

liquids, or gases. For example, from cleaning and disinfection
procedures and from diagnostic and experimental activities. If a
chemical waste exhibits at least one of the following features, it is
hazardous:

- Toxic (hazardous);

- Corrosive (e.g., acids with pH less than 2 and bases with pH greater
than 12);

- Flammable;

- Reactive (explosive, water-reactive, shock-sensitive); or

- Oxidising.

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 13
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Table A.1. Examples of healthcare waste (continued)

Examples of
healthcare waste

Descriptions

Chemicals that do not have any above features make up non-
hazardous chemical waste. For example, sugars, amino acids, and
a variety of organic and inorganic salts which are commonly found
in transfusion fluids.

The following are the most utilised hazardous chemicals in
healthcare facilities, and the ones most likely to be found in waste:

Chemical waste Examples

Halogenated Chloroform, methylene chloride,

solvents perchloroethylene, refrigerants,
trichloroethylene.

Non-halogenated | Acetone, acetonitrile, ethanol, ethyl acetate,

solvents formaldehyde, isopropanol, methanol,
toluene, xylenes.

Halogenated Calcium hypochlorite, chlorine dioxide,

disinfectants iodine  solutions, iodophors,  sodium
dichloroisocyanurate, sodium hypochlorite
(bleach).

Aldehydes Formaldehyde, glutaraldehydes, ortho-
phthalaldehyde.

Alcohols Ethanol, isopropanol, phenols.

Other Hydrogen peroxide, peroxyacetic acid,

disinfectants quarternary amines.

Metals Arsenic, cadmium, chromium, lead,
mercury, silver.

Acids Acetic, chromic, hydrochloric, nitric, sulfuric.

Bases Ammonium hydroxide, potassium
hydroxide, sodium hydroxide.

Oxidisers Bleach, hydrogen peroxide, potassium
dichromate, potassium permanganate.

Reducers Sodium bisulfite, sodium sulfite.

Miscellaneous Anaesthetic gases, asbestos, ethylene
oxide, herbicides, paints, pesticides, waste
oils.

c) Pharmaceutical waste

Expired, unused, spilt, and contaminated pharmaceuticals,
prescribed and proprietary drugs, vaccines, and sera that are
expired, unused, spilt or contaminated and are no longer needed
must be disposed of properly due to their biological or chemical
characteristics. Bottles, vials and cartons carrying pharmaceutical
residues, gloves, masks, and connecting tubing are among the
discarded items significantly contaminated during the handling of
pharmaceuticals.

14
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Table A.1. Examples of healthcare waste (continued)

Examples of
healthcare waste

Descriptions

Pharmaceutical waste includes cytotoxic and cytostatic drugs,
some of which are genotoxic, as well as controlled and other
hazardous drugs.

Genotoxic waste is highly hazardous, as it may be mutagenic (i.e.,
able to cause a genetic mutation), teratogenic (i.e., able to cause
defects in an embryo or foetus), or carcinogenic (i.e., able to cause
cancer). The disposal of genotoxic waste poses major safety
concerns, both within hospitals and after disposal, and requires
specific consideration. Certain cytostatic drugs, vomit, urine, or
faeces from patients treated with cytostatic drugs, chemicals, and
radioactive material are all examples of genotoxic waste.

Cytotoxic drugs are most employed in specialised departments that
treat cancer, such as oncology and radiation units. Their usage in
other hospital departments, as well as in clinics and other settings
outside of the hospital, is increasing. Cytotoxic wastes can come
from a variety of sources, including the following:

- Contaminated materials from drug preparation and
administration, such as syringes, needles, gauzes, vials,
packaging;

- Outdated drugs, excess (leftover) solutions, drugs returned from
the wards;

- Patient’s urine, faeces, and vomit, which may contain potentially
hazardous amounts of the administered cytostatics drugs or their
metabolites, and which should be considered genotoxic for at
least 48 hours and sometimes up to one week after drug
administration.

Genotoxic waste (including cytostatic or radioactive chemicals) can
account for up to 1% of total healthcare waste in specialised
oncological hospitals.

d) Heavy metal waste

Heavy metal waste is wastes with high heavy metal content. These
are a subcategory of hazardous chemical waste and are usually
highly toxic. Examples are mercury thermometers, blood pressure
gauges and dental amalgam containing mercury.
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Table A.1. Examples of healthcare waste (continued)

Examples of

healthcare waste
e) E-waste E-waste shall be defined as wastes from the electrical and
electronic assembliescontaining  components  such  as
accumulators, mercury-switches, glass from cathode-ray tubes
and other activated glass or polychlorinated biphenyl-
capacitors, or contaminated with cadmium, mercury, lead,
nickel, chromium, copper, lithium, silver, manganese or
polychlorinated biphenyl, in accordance with the definition
provided under code SW110 of the First Schedule of the
Environmental Quality (Scheduled Wastes) Regulations 2005
and having the characteristics as described in the Guidelines
for the Classification of Used Electrical and Electronic
Equipment in Malaysia.

Descriptions

2) Radioactive waste Waste containing radioactive substances, as classified as
follows:

- Spent radionuclide generators;

- Contaminated glassware, packages, or absorbent paper;

- Residues from shipments of radioactive material and
unwanted solutions of radionuclides intended for diagnostic

or therapeutic use;

- Liquid immiscible with water, such as liquid scintillation
counting;

- Residues used in radioimmunoassay, and contaminated
pump oil;

- Waste from spills and from decontamination of radioactive
spills;

- Urine and excreta from patients treated or tested with
unsealed radionuclides;

- Low-level liquid waste (e.g. from washing apparatus);
- Gases and exhausts from stores and fume cupboards;

- Sealed sources.

3) Solid waste (general waste) | This is waste that do not contain or have not been in contact
with infectious agents or hazardous chemicals, or radioactive
substances, and does not pose a sharps hazard.

In many places, community or regulatory requirements
encourage materials recycling. Greater awareness of the
environmental impacts of waste and the recognition that most
of the non-hazardous waste from healthcare facilities is
potentially recyclable or compostable have changed the
approaches to managing general waste.
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Examples of
healthcare waste

Descriptions

facilities:

coloured ledger paper);
- Corrugated cardboard boxes;

- Newspapers and magazines;

water bottles);

solutions or sterile irrigation fluids);

- Polystyrene packaging;

- Wood (e.g., shipping pallets);

tin cans, other metal containers);
- Clear, coloured or mixed glass; and

- Construction and demolition debris.

and plant waste from groundskeeping.

Examples of common recyclables found in healthcare

- Paper (e.g., while office paper, computer printer paper,

- Polyethylene terephthalate (PET or PETE) (e.g., plastic

- High-density polyethylene (HDPE) (e.g.,
containers, containers for food, plastic bottles for saline

- Metals (e.g., aluminium beverage cans and containers, food

Reusable items include old furniture, bed frames, carpets,
curtains, and dishware, as well as computer equipment, printer
cartridges, and photocopier toners. Compostable waste
involves items like flowers, food waste from kitchen services,

plastic milk

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved
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Annex B
(informative)

Healthcare waste risk assessment and management

Safe management of healthcare wastes should incorporate the principles of risk assessment
and management. Risk assessment comprises the four main components of hazard
identification, exposure assessment, dose-response assessment, and risk characterisation. For
effective risk management, the final outcome of risk characterisation should provide estimated
risk(s) and an appraisal of risk management options and costs for implementation, taking into
account various considerations that include technical, socioeconomic, political and other issues
such as legal. Other considerations in risk management include technical, socioeconomic,
political and other issues such as legal. Interface between risk assessment and risk
management as shown in Figure B.1.

Risk assessment Risk management

Dose-response

Assessment y
Technical
/ \ Socioeconomic \
Hazard Risk \'
S Regulato
Identification Characterisation i Degcisior:y
/ Political /
Exposure Others
Assessment

Figure B.1. Interface between risk assessment and risk management

B.1 Risk assessment
B.1.1 Hazard identification

The first step in risk assessment involves the identification of hazards. The types of hazards
present in a healthcare facility include:

a) infectious agents;

b)  genotoxic or cytotoxic chemical composition;
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c) toxic or hazardous chemical or biologically aggressive pharmaceuticals;

d) radioactive materials; and

e) used and unused sharps.

Examples of infectious agents present in a healthcare facility are given in the Table B.1 below.

Table B.1. Potential infections caused by exposure to health-care wastes,
causative organisms and transmission vehicles

Type of infection

Examples of causative
organisms

Transmission vehicles

Gastroenteric infections

Enterobacteria, e.g.
Salmonella, Shigella spp.,
Vibrio cholerae, Clostridium
difficile, helminths

Faeces and/or vomit

Respiratory infections

Mycobacterium tuberculosis,
measles virus,
Streptococcus pneumoniae,

Inhaled secretions, saliva

severe acute respiratory

syndrome (SARS)
Ocular infection Herpesvirus Eye secretions
Genital infections Neisseria gonorrhoeae, | Genital secretions

herpes virus

Skin infections

Streptococcus spp.

Pus

Anthrax

Bacillus anthracis

Skin secretions

Meningitis

Neisseria meningitidis

Cerebrospinal fluid

Acquired immunodeficiency | Human  immunodeficiency | Blood, sexual secretions,
syndrome (AIDS) virus (HIV) body fluids
Haemorrhagic fevers Junin, Lassa, Ebola and | All bloody products and
Marburg viruses secretions
Septicaemia Staphylococcus spp. Blood
Bacteraemia Coagulase-negative Nasal secretion, skin contact
Staphylococcus spp.
(including methicillian-
resistant S. aureus),

Enterobacter, Enterococcus,
Klebsiella and Streptococcus

Spp.

Candidaemia

Candida albicans

Blood

Viral hepatitis A

Hepatitis A virus

Faeces

Viral hepatitis B and C

Hepatitis B and C viruses

Blood and body fluids

Avian influenza

H5N1 virus

Blood, faeces

Healthcare staff, especially those working in laboratories are regularly exposed to dozens of
chemicals during the course of their work, especially in tertiary and research hospitals. The
hazardous properties most relevant to wastes from healthcare facilities can be classified as:

a) Toxic: Most chemicals are toxic at some level of exposure. Fumes, dusts and vapours
from toxic materials can be especially harmful because they can be inhaled and pass
quickly from the lungs into the blood, permitting rapid circulation throughout the body.
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b) Corrosive: Strong acids and alkali bases can corrode completely through other
substances including clothing. If splashed on the skin or eyes they can cause serious
chemical burns and permanent injury. Some of these also break down into poisonous
gases, which further increase their hazardousness.

c) Explosive: Some materials can explode when exposed to heat or flame, notably
flammable liquids when ignited in confined spaces, and the uncontrolled release of
compressed gases.

d) Flammable: Compounds with this property catch fire easily, burn rapidly, spread quickly
and give off intense heat. Many materials used and stored in medical areas, laboratories
and maintenance workshops are flammable, including solvents, fuels and lubricants.

e) Chemically reactive: These materials should be used with extreme caution and stored in
special containers. Some can burn when exposed to air or water, some when mixed with
other substances. It is important to note that reactive materials do not have to be near
heat or flames to burn. They may burn spontaneously in the presence of air and also give
off vapours that may be harmful if inhaled.

B.1.2 Exposure assessment

All individuals coming into close proximity with hazardous healthcare waste are potentially at
risk from exposure to a hazard, including those working within healthcare facilities who generate
hazardous waste, and those who either handle such waste or are exposed to it as a
consequence of careless actions.

The main groups of people at risk are:

a) Medical doctors, nurses, health-care auxiliaries and hospital maintenance personnel.

b) Patients in health-care facilities or receiving home care.

c) Visitors to health-care facilities.

d)  Workers in support services, such as cleaners, people who work in laundries, and porters.

e) Workers transporting waste to a treatment or disposal facility.

f)  Workers in waste management facilities (such as landfills or treatment plants), as well as
informal recyclers (scavengers).

g) The general public could also be at risk whenever hazardous healthcare waste is
abandoned or disposed of improperly. The hazards associated with scattered, small
sources of health-care waste should not be overlooked. These sources include
pharmaceutical and clinical waste generated by home-based health care, and
contaminated disposable materials such as from home dialysis and used needles from
insulin injection, or even illicit intravenous drug use.

B.1.3 Dose response assessment

The acute and chronic health risks from chemical and radioactive wastes are dependent on
dose and duration of exposure to the hazards. The higher the dose and duration of exposure,
the higher will the health risks be. Therefore, there is a need to assess this dose-response
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relationship between hazard and exposure. Methods of assessment are available from the
USEPA and ATSDR. Dose- response parameters that can be referred to include acute
exposure guideline levels (AEGL), reference dose and reference concentration by the USEPA,
minimal risk levels by ATSDR, permissible exposure limits (PEL) and Industry Code of Practice
on Indoor Air Quality 2010.

B.1.4 Risk characterisation

Established risk assessment tools are available which can be applied by the risk assessor in
order to comprehensively assess the health risks among exposed individuals. These tools are
published and readily available from established organisations. Among these tools are:

a) WHO’s Water and Sanitation for Health Facility Improvement Tool (WASH FIT)

WASH FIT is a risk-based approach for improving and sustaining water, sanitation and
hygiene and health care waste management infrastructure and services in health care
facilities in low- and middle-income countries (LMIC). WASH FIT is an improvement tool
to be used on a continuous and regular basis, to first and foremost help health care facility
staff and administrators prioritize and improve services, and second, to inform broader
district, regional and national efforts to improve quality of health care.

b) WHOs Healthcare Waste Management Rapid Assessment Tool

This rapid assessment tool is a part of an overall strategy developed by WHO which aims
at reducing the disease burden caused by poor health care waste management (HCWM)
through the promotion of best practices and the development of safety standards.

c) Chemical health risk assessment (CHRA), Use and standards of exposure of chemicals
hazardous to health (USECHH) Regulation 2000 under OSHA 1994

B.2 Risk management

Risk management involves taking appropriate mitigative or corrective measures to control or
minimize risks of the various hazards from healthcare facilities. Risk management will take into
account not just the health risks but also other considerations like technical feasibility and cost
of risk management efforts.

B.2.1 Risk control

Risk control involves measures taken to control health risks using the best available design and
technology. Risk control measures include appropriate infrastructural design of high-risk zones
(laboratories, operation theatres, storage area), proper building ventilation system, proper
storage, collection and disposal of healthcare wastes. (Note: Guidelines on Storage of
Hazardous Chemicals 2005).

B.2.2 Risk minimisation

Risk minimisation measures involve taking steps to minimise risks to as low as reasonably
possible (ALARP). As an example, all medical workers and waste handlers may be at risk of
negative events such as needle pricks and cross infection due to healthcare waste handling.
Proper PPE, healthcare screening and vaccination shall be provided to healthcare workers and
waste handlers based on the healthcare facility’s policy on safety and infection control. This
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shall be also applied to drivers and treatment facility operators.

B.2.3 Risk documentation

Risk assessment and risk auditing outcomes should be properly documented by healthcare
facilities. Risk control and risk minimisation measures taken should also be recorded and
assessed periodically to determine their effectiveness in overcoming the risk.

B.2.4 Contingency planning for emergencies

There are four steps for the sound management of health-care waste in emergencies or disaster
situations.

Step 1: Be aware of the public health risks from health-care waste (See Annex A).

Step 2: Ensure that healthcare wastes are safely managed all along the waste stream, from
the point of generation to its final disposal.

Where possible, coordinate all the emergency operations related to the management
of healthcare wastes with the national / regional responsible authorities. Link with
members of existing healthcare waste / infection control committees, to draft an
emergency plan.

Step 3: Choose disposal options carefully.

In acute emergency cases, pit burial and incineration are often the sole available
options. Consult with relevant authorities before taking an action.

Step 4: Think long term during the rehabilitation and reconstruction phase.
B.2.5 Contingency planning and emergency response to healthcare waste spills
a) Objectives:

i)  Discuss how to develop plans for contingencies related to HCWM;

i)  Define and create procedures for dealing with clinical waste or chemical waste spills,
including the use of PPE;

iii)  Describe post exposure prophylaxis (PEP) procedures for waste related injuries and
procedures related to needle stick injuries, in particular; and

iv) Reproduce a response to a simulated emergency spill or waste-related exposure.
b)  Contingency planning:

i)  Use a systematic approach to identify what could go wrong and make preparations
in response to those events;

i)  Contingencies should be prioritised since it is not possible to plan for all possible
contingencies; and

iii)  Contingency planning is also an opportunity to identify activities or resources that
22 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - Al rights reserved



MS 2758:2023

minimize the risks or avoid contingencies.
c) Contingency related to healthcare waste:

Disease outbreak or other national or global disaster, whether natural or man-made, that
affects all aspects of healthcare waste management.

i)  Contingencies related to waste handling
- Lack of color-coded bags, bins or sharps containers
- Lack of PPE (gloves, face mask, etc.)
i)  Contingencies related to waste storage
- Overfilled storage, lack of capacity
- Flooding or fire in the waste storage area
iii) Contingencies related to waste treatment/disposal
- Breakdown of waste treatment autoclave or incinerator

- Downtime due to maintenance or repair of treatment technology or lack of
spare parts

- Temporary closure of landfill
d) Steps in contingency planning:
i)  Identify the trigger that would start implementation of plan;
i)  Obtain input from staff and other stakeholders;

iii) Break down the plan according to time frame (e.g., actions to take during the first
hour, actions for the first day, first week, etc.);

iv)  Write down the plan in clear terms;
v)  Communicate the plan and provide training; and
vi)  Review the plan on a regular basis.
e) Response to spills:
i)  Small spills

- Can be handled by a small group of trained employees and when spills are not
immediately hazardous

i) Large spills

- Remove personnel from immediate danger and bring in properly trained
© DEPARTMENT OF STANDARDS MALAYSIA 2023 - Al rights reserved 23



MS 2758:2023

internal first responders to clean up the spill.

- Seek expert assistance from external responders if internal first responders are
unable to handle the spill.

f)  What to do in emergency, injury or exposure:

i)  Report the incident to a designated person;

i)  Retain the item involved in the incident;

iii)  Identify source of possible infection or exposure, or cause of injury;

iv) Seek additional medical attention in emergency;

v)  Maintain medical surveillance;

vi) Record and investigate incident; and

vii) Identify causes and implement action to prevent similar incidents in the future.
g) Incidence reporting:

i) All incidents including near misses (or no injuries), must be reported to the OHS
committee or a specific representative;

i)  Areport should be filed and kept on record; and

iii) Review to make workplace or practice changes.
h)  Medical surveillance is required for the following hazards:

i) Mercury;

i)  Needle stick injuries (NSI);

iii)  Blood-borne pathogens;

iv) TB surveillance;

v) MDRTB;

vi)  Noise and radiation;

vii) May be an issue with loud equipment;

viii) Chemical; and

ix) Formaldehyde, benzene.

24 © DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved



(1]
[2]

(3]
[4]
[5]
[6]

[7]

(8]

9]

[10]

MS 2758:2023

Bibliography

MS 1SO 9001:2015, Quality management systems - Requirements

World Health Organisation. Safe management of wastes from health-care activities
(Second edition). World Health Organization. 2014, ISBN 9789241548564

Atomic Energy Licensing Act 1984 [Act 304]

Environmental Quality Act 1974 [Act 127]

Solid Waste and Public Cleansing Management Act 2007 [Act 672]
Environmental Quality (Scheduled Wastes) Regulations 2005

Occupational Safety and Health (Use and Standards of Exposure of Chemicals
Hazardous to Health) Regulations 2000

Industry Code of Practice on Indoor Air Quality 2010

Guidelines for the Classification of Used Electrical and Electronic Equipment in Malaysia
2010

Guidelines on Storage of Hazardous Chemicals 2005

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved 25



Acknowledgments

Members of Working Group on Code of Practice for Good Healthcare Waste
Management Services for Healthcare Facilities (NSC 18/TC 10/WG 4)

Ir Dzulkifli Mohamad (Chairman)

Mr Feris Frederick/

Ms Nur Hadaina Hamdan/

Ms Rul Aisyah Mat Repin (Secretary)
Mr Kelvin Anak Sipig

Ms Nur Izzati Mohamad Sobri
Ms Debbie Siru

Dr Mohammad Halfi Mustafa
Ms Nadiratul Noziana Abd Majid
Mr Roslan Mohamed/

Dr Hafizah Hasan/

Ms Shafeqa Mohd Suhaimi/

Ms Khairul Nisa Rosli/

Mr Sofiyudeen Muhammad/

Ms Siti Balkhis Abdul Razak

Mr Minggat Anak Nanta

Mr Shahrizal Samat

Mr Kamarul Azhar Bahruddin

Mr Nurulein Sarbini

Ms Azura Bugal

Ms Rafeah Buang

Mr Harris Anak Michael Deho/

Ms Dayang Sherrynazra Awang Sharkawi
Prof Dr Zailina Hashim

Prof Dr Jamal Hisham Hashim

Dr Faeiza Buyong

Mr Zainuddin Abdul Samad

Ministry of Health Malaysia
(Engineering Services Division)
Department of Standards Malaysia

ADL Medical Systems Sdn Bhd
Edgenta Mediserve Sdn Bhd
Independent Expert

Jalan Masjid Health Clinic (Sarawak)
Medivest Sdn Bhd

Ministry of Health Malaysia
(Engineering Services Division)

One Medicare Sdn Bhd

Perbadanan Pengurusan Sisa Pepejal dan
Pembersihan Awam

Radicare (M) Sdn Bhd

Sarawak General Hospital

Sarawak State Health Department
Sedafiat Sdn Bhd

Trienekens (Sarawak) Sdn Bhd

Universiti Putra Malaysia
Universiti Selangor
Universiti Teknologi MARA
QNZ Services Sdn Bhd

© DEPARTMENT OF STANDARDS MALAYSIA 2023 - All rights reserved



© Copyright 2023

All rights reserved. No part of this publication may be reproduced or utilised in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission
in writing from the Department of Standards Malaysia.



