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Annex 2. Format for the Report of Disposal of Pharmaceutical Waste

Comment/O‘bservation

The disposal was witnessed by the following officials:

No. | Name

Position

Organization

Signature

Date

1.

We, the undersigned, certify that the pharmaceutical products were destroyed and disposed of using

appropriate methods as stated.
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incineration (cement kiln
incinerator) (chemical

temperature incinerators.

decomposition)
8. | Controlled drugs | Encapsulation Not to landfill unless
Inertization encapsulated.
Medium to high temperature
incineration (cement kiln
incinerator)
9 | Aerosol canisters | Encapsulation Not to be burnt: may
explode.
10 | Disinfectants To sewer or fast-flowing No undiluted disinfectants
watercourse: small quantities of | to sewers or water courses.
diluted disinfectants (max. 50
liters per day under supervision) | Maximum 50 liters per day
diluted to sewer or fast-
flowing watercourse.
No disinfectants at all to
slow moving or stagnant
watercourses.
11 | PVC plastic, Landfill Not for burning in open
glass containers.
12 | Paper, cardboard | Recycle, burn, landfill




Page 10

Methods of disposal of 1. Return to the

antineoplastic: manufacturers/companies/donors

High temperature incineration

Waste encapsulation

Low and medium temperature incineration
Disposal to sewers and watercourses
Directly to landfill

Methods of disposal of
antineoplastic NOT to be used:

et

5.8 Disinfectants
Large quantities of disinfectants must not be flushed into the sewer, as they may kill the bacteria
in a sewage works and so stop the biological treatment of the sewage. Small quantities of
diluted disinfectant may be disposed of by discharge to a sewer providing the operation is
supervised by a pharmacist /drug inspector and the quantities are strictly controlled to set limits.
Control proposed volume is 50 liters a day, with the disposal spread over the whole working
day.

Precaution:

— Similarly, large quantities should not be put into water courses since the disinfectants will
damage aquatic life.

5.9 Aerosol canisters

Aecrosol canisters and inhalers should not be burnt or incinerated, as high temperatures may
cause them to explode, possibly causing injury to operators and/or damage to the furnace or
incinerator. Table 1 summarizes disposal method that can be used for different type of
materials.

Table 1. Summary of pharmaceutical categories and their appropriate disposal methods

No. | Category Disposal methods Comments
1. | Solids Encapsulation or inertization to | No more than 1% of the
landfill daily municipal waste

should be disposed of daily
in an untreated form (non-
immobilized) to a landfill.

2. | Semi-solids Encapsulation to landfill

3. | Powders Inertization to landfill
Medium to high temperature
incineration (cement kiln

incinerator)
4. | Liquids Sewer (after dilution) Antineoplastic not to
sewer
High temperature incineration
(cement kiln incinerator)
5. | Ampoules Crush ampoules and flush Antineoplastic not to
diluted fluid to Sewer sewer
6. | Anti-infective Encapsulation to landfill Liquid antibiotics may be
Drugs Inertization to landfill diluted with water, left to
Medium to high temperature stand for several weeks
incineration (cement kiln and discharged to a sewer.
incinerator)
7. | Antineoplastic Encapsulation Not directly to landfill
unless encapsulated.
Inertization Not to sewer.
Medium to high temperature Not in medium

—H



5.5 Anti-infective drugs
Generally, solid, semi-solid, and powdered anti-infective are best incinerated, and if that is not
possible, they should be encapsulated or inertized. Liquid anti-infective drugs may be diluted in
water, left for two weeks and disposed to the sewer.

Note: Anti-infective medicines should not be discarded in an untreated form.

5.6 Controlled substances
They should be rendered unusable, by encapsulation or inertization and then dispersed among
the municipal solid waste in a landfill, or incinerated.

Note: Controlled substances must be destroyed under supervision of Department of Drugs
and Food. Such substances must not be allowed into the public domain as they may be
abused.

5.7 Antineoplastic
Antineoplastic drug waste, previously called cytotoxic or anti-cancer drugs, have the ability to
kill or stop the living cells. They are used in the chemotherapy of cancer which is usually
performed in the specialized treatment centers.

Antineoplastic products should be segregated from other pharmaceuticals and kept separately in
clearly marked containers with rigid walls. They should ideally be safely packaged and kept for
disposal.

Precaution:

—  Their disposal must therefore be handled with care. If discharged into the environment they
can have very harmful effects, such as interfering with reproductive processes in various
life forms

Note:

Antineoplastic waste should never be disposed of in a landfill unless encapsulation or
inertization has been done.

Work teams handling these drugs must avoid crushing cartons or removing the product
from its packages. Antineoplastics only be discharged in a sewerage system after chemical
decomposition and must not be discharged untreated into surface water drains or natural
watercourses.

Special treatment for antineoplastic

For antineoplastic drugs, drums should be filled to 50% capacity with drugs, after which a
well stirred mixture of lime, cement and water in the proportions of 15:15:5 (by weight),
should be added and drums filled to capacity. A larger quantify of water may be required
sometimes to attain satisfactory liquid consistency. The drums should then be sealed by seam
or spot welding and set for 7 to 28 days. This will form a firm, immobile, solid block in which
the waters are relatively securely isolated. The drums are then placed at the working face of a
landfill which has been lined with an impermeable layer of clay or membrane.
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Powders in sachets or bottles FROM outer packaging but not from sachets
or bottles.

Any large quantities of a single type of medicine should be checked by the supervising
pharmacist or to ensure that the medicine is not an anti-infective drug, antineoplastic or
controlled substance.

5.3 Liquids

Liquid wastes (which are chemically-inert e.g. syrups, intravenous fluids, diluted disinfectants)
in small quantities can be diluted with water and flushed into the sewers with the fast flowing
watercourse (see precautions below).

Precautions:

Liquid product to be flushed into sewers must be in small quantities and must be well diluted
with water prior to being discharged to the sewer. It is good practice, however, to obtain
approval of local water authorities, where feasible, prior to disposal of these liquid wastes into
the sewer system. The assistance of a hydrogeologist or sanitary engineer may be required in
situations where sewers are in disrepair or have been damaged.

The disposal into sewers or fast flowing watercourse is not recommended for Antineoplastic,
and undiluted disinfectants and antiseptics.

It is not acceptable to discharge liquid pharmaceuticals, diluted or not, into slow moving or
stagnant surface waters.

Note: Liquid pharmaceutical waste may be disposed of using the cement encapsulation
procedure, described above.

5.4 Ampoules
These can be crushed on a hard impermeable surface (e.g concrete) or in metal drum or bucket
using a stout block of wood or a hammer.

Precaution

—  Workers doing this should wear protective equipment, such as eye protection, boots,

clothing and gloves. The crushed glass should be swept up, placed in a container suitable
for sharp objects, sealed and disposed of in a landfill.

Note:

— Ampoules should not be burnt or incinerated as they will explode. It is possible a
furnace or incinerator may be damaged. Melted glass will also clog up the grate of a
furnace if the operating temperature is not above the melting point of glass.

— Safety boxes should be used to collect sharp waste and they should be disposed of
according to Injection Safety Guidelines.

— Volatile liquids in small quantities can be allowed to evaporate in the open air.
Ampoules of antineoplastic or anti-infective drugs must not be crushed and the liquid
discharged to sewers. They should be treated using the encapsulation or inertization
disposal methods described above.




The process is tedious and time consuming and stock of chemicals used must be available at all
times.

However, for disposal of small quantities of antineoplastic (not more than 50 kg), this method
may be practical.

5. RECOMMENDED DISPOSAL METHODS

5.1 Solids, semisolids and powder (Anti-infective drugs, controlled substances,
antineoplastic medicines)

When unused pharmaceuticals of above categories need to be disposed of, the following
disposal methods are recommended:

e Return to the manufacturer
* Incineration using medium and high temperature
e Encapsulation or inertization followed by discharge to a landfill

If it is not possible to return these to the manufacturer, or adequate incineration is unavailable,
then encapsulation or inertization methods are recommended.

Anti-infective drugs and antineoplastics should be encapsulated to delay release to the
environment and avoid high concentration.

Controlled medicines should be immobilized under supervision of the Department of Drugs and
Food.

5.2 Other medicines
Small quantities of solid and semi-solid unwanted pharmaceuticals can be disposed of by
suitable and adequate method available. If such adequate facilities are not in place, quantities
which are not more than 1% of the total daily wastes can be disposed of directly in landfill with
large volume of municipal solid wastes.

In situations where the stockpile is large, then 5-10% of the total daily municipal waste would
be an acceptable daily disposal figure, where municipal waste disposal would be more than 50
metric tons per day. Such disposal should be for a fixed period of time, and the landfill should
be managed.

— Solid, semi-solid and powder should be removed from their outer packaging but remain in
their inner packaging and placed in clean plastic or steel drums, for treatment according
to the encapsulation method.

— Removing outer packaging dramatically reduces the volume for disposal for methods
such as encapsulation.

— Small quantities of pharmaceuticals still within their packaging can be discharged into a
landfill as described above. They should be immediately covered with municipal waste.
Outer packaging should be disposed of as non-drug, non-chemical materials by recycling
and burning.

The separation of materials should be as follows:

Tablets and capsules in all outer packaging but not from

plastic/foil blisters blisters

Tablets and capsules in bottles outer packaging but not bottles
SHOULD BE

Tablets and effervescent in tubes REMOVED | outer packaging but not from tubes

Page 7
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B. Inertization

This is another variant of encapsulation and involves the removing of the packing materials,
paper, cardboard and plastic from their pharmaceuticals. Pills need to be removed from their
blister packs.

— The pharmaceuticals are then grounded and mixed with water, cement and lime to for
~homogenous paste. The main requirements are a grinder or road roller to crush the
pharmaceuticals, a concrete mixer and supplies of cement, lime and water.
— The paste is then transported in the liquid state by concrete mixer truck to a landfill and
decanted in the municipal waste.

This is one relatively inexpensive process which can be carried out with unsophisticated
equipment.

The approximate ratios by weight used are as follows:

— Pharmaceutical waste 65%

— Lime 15%

—  Cement 5%

-  Water 5 % or more to form a liquid consistency.

4.4 Sewer
This method can be applied to some pharmaceuticals e.g. syrups and intravenous (IV) liquids.

The fluids can be diluted with water and flushed into a sewer in small quantities over a period
of time without a serious public health or environmental effects.

Small quantities of well- diluted liquid pharmaceuticals or antiseptics can be flushed in the fast
flowing watercourses.

4.5 Burning in open containers
Papers and cardboard packing which are not recyclable may be burnt at high temperature in
open containers.

However, this method should be applied to dispose only very small quantities of
pharmaceutical waste.

Polyvinyl chloride (PVC) plastic must not be burnt.

4.6 Medium temperature incineration

The medium temperature incinerations can be used to treat pharmaceutical waste at a medium
temperature of 850 °C with combustion retention time of at least two seconds into the second
chamber. The chimney of the incinerator should not be less than 10 meters high. It is
recommended to dilute pharmaceutical waste with large quantities of municipal waste
(approximately 1:1000).

Such incinerators are not designed to incinerate halogenated compounds safely.

4.7 High temperature incineration :
Currently, in Cambodia, there are high temperature incinerators (owned by the Cambodian Red

Cross) such as cement kilns, coal fired thermal power stations or foundries operating at
temperature exceeding 850°C.

4.8 Chemical decomposition
This method can be applied as alternative if an appropriate incinerator is not available. There
should be chemical expertise to provide technical assistance.



D. Recyclable materials

- Recycling is recommended for some kind of materials which can be recycled if facilities are
available. Depending on the type of material and its proposed reuse, appropriate treatment,
such as cleaning or disinfection must be done.

- The kind of materials to be recycled includes:

o,

% Waste paper, cloth, packing materials, glass bottles and wood materials etc.
% Materials which are not recyclable should be burnt or disposes of as municipal waste to
landfill

&,

% Materials to be recycled must be separated from those which are to be disposed of.

4. TYPES OF DISPOSAL METHODS

4.1 Return to donor or manufacturers

Whenever practical, all unwanted pharmaceuticals especially those which arrive past or
unreasonably near their expiry date shall be returned to donor or importer for disposal at their
own costs.

4.2 Landfill

Despite being the oldest method of disposing of solid pharmaceutical wastes this method could
be applied whenever possible with the conditions that all unwanted pharmaceuticals are first
treated before disposal to minimize environment pollution.

Types of landfill which can be applied for safe disposal of pharmaceutical waste are as follows:

A. Engineered landfill
This method can be applied it all conditions to prevent penetration of chemicals into water
sources are generated. Pharmaceutical wastes can be treated before disposal.

B.  Highly engineered sanitary landfill

This method can be applied provided the landsite is properly constructed and managed. The
top priority is to protect water sources. Upgrading a controlled wastes disposal to a
reasonable standard should be considered. An appropriate (concrete) pit landfill consists of
an evacuated pit isolated from watercourses and above the water table. Each day’s solid
waste is compacted and covered with soil to maintain sanitary conditions.

4.3 Waste immobilization

A. Encapsulation

This method involves immobilization of pharmaceutical waste into a solid block within a
container. A container should be cleaned prior to use and should not contain explosive or
hazardous materials previously.

e The container should be filled up to 75% capacity with solid and semi-solid
pharmaceutical waste, pouring in medium cement, lime mixture, plastic form or
bituminous sand and water should fill the remaining space.

e The mixture of lime, cement and water should be in proportions of 15:15:5 (by
weight), then the container is filled with water to capacity.

A lager quantity of water may be required sometimes to attain the satisfactory liquid
consistency.

For disposal, a sealed container should be placed at the base of a landfill and covered by
municipal solid waste.

Encapsulation of antineoplastic waste requires a slightly different technique.

Page 5
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drugs from landfills. Immobilization is the best method of preventing pilfering from a store or
landfill. If as a last resort, pharmaceuticals must be discarded direct to the landfill then they
must be covered immediately with a large quantity of municipal waste.

3. SORTING OF PHARMAECEUTICAL WASTE

This is a process of identifying and separating all pharmaceutical wastes for safe disposal. Sorting
should start immediately after collection of all pharmaceutical wastes identified from different
premises.

The objective of sorting is to separate pharmaceutical wastes into categories that require different
disposal methods. The appropriate safe disposal method recommended will depend principally on the
pharmaceutical dosage form of the medicines.

All pharmaceutical wastes have to be segregated temporarily in storage areas or containers for each
sorted categories. :

3.1 Practical advice on Sorting Process

All pharmaceuticals wastes to be discarded should be separated from their packing, except
those which are not allowed to be separated from their packing for disposal e.g. anti-neoplastic
(i.e. should be disposed with their packing).

3.2 Sorting Categories .

The top priority of the sorting process is to separate out the pharmaceuticals that are
categorized as controlled substances (e.g. narcotics), antineoplastic (cytotoxic, anticancer)
drugs and any other hazardous non-pharmaceutical products that may have been mixed among
pharmaceuticals. These must be sorted in scparate, secure designated areas prior to their
separate, safe disposal.

The remaining expired and unusable pharmaceuticals must be further sorted into different
categories by dosage form (e.g. capsules, powders, solutions, suppositories, syrups, tablets etc.).

The following categories and subcategories are suggested:

A. Sorted by active ingredient (special disposal needed)
Special disposal method is needed for the following:

#» Controlled substances such as narcotics, psychotropic substances etc
Anti-infective substances

+  Antineoplastic (cytotoxic, anticancer drugs)

7

++ Antiseptics and disinfectants

7
..
9.
0’0
7
*

B. Sorted by dosage forms (all other pharmaceuticals)
+ Solids, semi-solids and powders: tablets, capsules, granules, powders for injection,
mixtures, creams, lotions, gels, suppositories etc.
% Liquides : solutions, suspensions, syrups etc.
%+ Aerosol canisters: propellant-driven sprays and inhalers

C. Hazardous or potentially hazardous non-pharmaceutical materials

All non-pharmaceuticals, potentially dangerous waste such as chemicals, cleaning solutions,
batteries and waste oil must be dealt with on a case-by-case basis by hazardous waste experts.
The waste requires separate and careful labelling and storage until disposal.
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— Representative from Department of Finance
— Representative from Department of Drugs and Food
— Head of concerned institution requesting for disposal.

A chair of the National Committee will be nominated by the Ministry of Health on ad-hoc
basis.

Members of Municipal/Provincial Committee for Safe Disposal of Pharmaceutical Waste
consist of following members will be:

— Deputy Director of Provincial Health Department, responsible for drug affairs

—  Chief of accounting office of provincial health department

—  Chief of drugs and food safety office of provincial health department

— Head of concerned health facility asking for disposal

— Pharmaceutical manufacture import export pharmaceutical company

— Representative of non-governmental organizations

Director of Health Department will be Chair and Director of Provincial Economic and
Financial Department will be as Vice-Chair of the committee.

For disposal of confiscated products (substandard, falsified and expired) or other
pharmaceutical waste from private pharmaceutical companies (distributor and
manufacturer) and pharmacies, members of Committee for Safe Disposal of
Pharmaceutical Waste will be:

— All members from Inter-Sectoral Committee for Combating Against Counterfeit

Medicine and Illegal Health Services (ISC)

— Representative of the Municipal/provincial environment department

— Representative of the Ministry of Health or Department of Drugs and Food

— Representative of the pharmaceutical company (pharmacy, distributor, manufacturer)

2.5 Costs for disposal of pharmaceutical waste

—  Costs for disposal of pharmaceutical waste will be the responsibility of the concerned
party unless otherwise stated.

— Costs associated with disposal of unwanted donated pharmaceutical items shall be
borne by donors,

—  All expenditure for disposal of confiscated pharmaceutical waste is the responsibility
of the Inter-Sectoral Committee for combating against counterfeit medicine and
illegal health services (ISC).

2.6 Complete the necessary documentation after disposal
The Committee should complete a report of disposal using the format in Annex 2 with two
copies. A copy of the report should be kept with the Committee and the requesting facility or

party.

2.7 Sort before disposal

The objective of sorting is to separate pharmaceuticals into different categories for which
different disposal methods are required. Each health facility should identify and separate
pharmaceutical wastes according the appropriate disposal methods recommended in these
guidelines.

2.8 Security
Controlled substances (e.g. narcotics, psychotropic and precursor chemicals) require tight
control. Measures are therefore necessary to prevent diversion during sorting and pilfering of

Page 3
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2.3 Obtain authorization for disposal

Pharmaceutical Product supplied by the Ministry of Health

- For expired and unusable pharmaceutical items valued under or equal to twenty million riels
(20,000,000.00 Riels), the Municipal/Provincial Health Department has the right to decide to
carry out a disposal with participation of the Municipal/Provincial Committee of Safe
Disposal of Pharmaceutical Waste.

- For expired and unusable pharmaceutical items valued over twenty million riels
(20,000,000.00 Riels), the Ministry of Health has the right to decide for a disposal with
participation of the National Committee of Safe Disposal of Pharmaceutical Waste.

- All disposals of expired and unusable pharmaceutical items should be done in respective
provinces and municipalities under approval and supervision of the relevant committees.

Pharmaceutical Product supplied by non- governmental organizations (local and
international)

- For expired and unusable pharmaceutical items valued under or equal to twenty million riels
(20,000,000.00 Riels), the Municipal/Provincial Health Department has the right to decide to
dispose by themselves with participation of the Municipal/Provincial Committee for Safe
Disposal of Pharmaceutical Waste.

- For expired and unusable pharmaceutical items valued over twenty million riels
(20,000,000.00 Riels), the Ministry of Health has the right to decide to dispose of them with
participation of the National Committee for Safe Disposal of Pharmaceutical Waste.

- All disposals of expired and unusable pharmaceutical items should be done in respective
provinces and municipalities under approval and supervision of the relevant committees.

Pharmaceutical Product supplied by private sector

- Private health facilities and pharmécies should send pharmaceutical waste to
municipal/provincial health department who is authorized to coordinate the disposal on their
behalf.

All disposals of expired and unusable pharmaceutical items from import and export
pharmaceutical companies and pharmaceutical manufacturers should be supervised by
Department of Drugs and Food (DDF).

- Disposal should be performed in an appropriate field with collaboration with Cambodian Red
Cross or MOH approved facilities.

2.4 Prepare a list of witnesses to the destruction/disposal of pharmaceutical waste

—Once approved is obtained, the disposal of pharmaceutical waste should be witnessed by the
National Committee for Safe Disposal of Pharmaceutical Waste for public sector and the
Municipal/Provincial Committee for Safe Disposal of Pharmaceutical Waste for private
sector.

For public sector, members of the National Committee for Safe Disposal of Pharmaceutical
waste will consist of :
— Representative of Ministry of Health (National program, National hospital or
Municipal/Provincial health department)
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1. PURPOSE OF THE GUIDELINES

| The purpose of these guidelines is to provide clear guidance on the recommended method of
destruction of pharmaceutical waste both in the public and private sector.

Pharmaceutical waste includes expired, unused, substandard and falsified medicines, spilt and
contaminated pharmaceutical products, prescribed and proprietary medicines, vaccines and sera that
are no longer required, and, due to their chemical or biological nature, need to be disposed of
carefully. The category also includes discarded items heavily contaminated during the handling of
pharmaceuticals, such as bottles, vials and boxes containing pharmaceutical residues, gloves, masks
and connecting tubing'.

These guidelines do not cover the management of other waste generated by health institutions, e.g.
infectious waste, photographic chemicals, solvents, waste with high contents of heavy metals (c.g
mercury and cadmium), chemical laboratory waste and radioactive waste. Management of health care
wastes generated is described in the National Guideline on Healthcare Waste Management and the
National Infection Control Guidelines.

Pharmaceutical waste disposal should be undertaken at minimum financial cost and with minimum
risk to public health and the environment considering the local circumstances. It should be carried out
under the supervision of Ministry of Health (MOH), who organizes it according to strict criteria.
Individuals must not carry out the disposal without the permission from relevant health authorities.

Pharmaceutical products that are suspected to be of defected quality should be recalled from the
market by Department of Drugs and Food in accordance with the Pharmaceutical Product Recall
Guidelines (2014) and disposed of according this guideline.

2. PROCEDURE FOR DISPOSAL

A number of steps need to be taken when disposing of pharmaceutical waste and these are briefly
summarized below:

2.1 Collect expired and unusable pharmaceuticals for disposal
—  Gather all the expired and unusable pharmaceuticals for disposal and put them in a separate
location from non-expired and usable ones. Ensure that, in addition to keeping them in a
separate location, they should be kept in a safe and secure room with proper label and pest
control, preferably separated from the central warehouse.
— Avoid incorrect storage as this may result to fast degradation of the product which may be
harmful.

2.2 Make an inventory list of expired or unusable pharmaceuticals for disposal

— To ensure transparency, a list of expired and unusable pharmaceutical items for disposal must
to be done before disposal. In order to write off the products from books of accounts, the list
of these products should be known and approved by the relevant authorities.

— This list will serve as evidence of the inventory of pharmaceuticals to be disposed and it
should be prepared by a pharmacist or an officer in charge of the warehouse or storeroom
using the Report on Defected and Expired Medicines (Guidelines for the Good Storage
Practice of Essential Medicines and other Health Products, Ministry of Health, 2015) in
Annex 1.

! safe management of wastes from health-care activities, WHO
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radioactive waste: material that contains, or is contaminated with, radionuclides at concentrations or
activities greater than clearance levels and for which no use is foreseen.

scavenging: the manual sorting of solid waste at landfills or dumpsites, and removal of usable
material

segregation: the systematic separation of solid waste into designated categories.
sewage: a community’s water supply after it has been fouled by various uses. Its source may be a

combination of the liquid or water-carried wastes from domestic, municipal and industrial premises,
together with such groundwater, surface water and storm water as may be present.



GROSSARY
For the purpose of these guidelines, the following definitions may apply:

active ingredient: a substance or compound that is intended to use in the manufacture of a
pharmaceutical product as therapeutically active,

chemical decomposition: the fragmentation of pharmaceutical wastes into elements or smaller
compounds by using chemicals in accordance with manufacturer’s recommendations, followed by a
landfill.

container. box, drum or any receptacle, which is to contain pharmaceutical waste to be secured for
safe disposal.

disposal: intentional burial, deposit, discharge, dumping, placing or release of any waste material
into or on any air, land or water. In the context of radioactive waste management, disposal means the
placement of waste in an approved, specified facility (e.g. near-surface or geological repository) or
the approved direct discharge of effluents into the environment.

engineered landfill: a landfill which has some features to protect it from loss of chemicals into the
aquifer.

hazard.: intrinsic potential property or ability (e.g. of any agent, equipment, material or process) to
cause harm. (note: harm is an injury or damage to health of people and/or to the environment)

highly engineered landfill: a properly constructed and operated landfill site which offers a relatively
safe disposal route of municipal solid wastes, including pharmaceutical wastes.

high temperature incineration: an incinerator which operates at very high temperature, has a long
combustion retention times and disperses exhaust gases via a tall chimney, often to high attitudes.

inactivation: removal or reduction to an acceptable limit of infectivity of microorganisms or
detoxification of toxins by chemical or physical modification.

label: any tag, brand, mark, pictorial or other descriptive matter, written, stenciled, marked,
embossed or impressed on or attached to a container.

landfill: a place whereby pharmaceutical wastes are directly disposed in a landsite without prior
treatment of preparation.

medium temperature incineration: a two-chamber incinerator designed to handle more than 1%
halogenated compounds and meets strict emission control standards.

expired and unusable pharmaceutical products: all pharmaceutical expired and not expired with
damaged seals or otherwise declared eliminated from the market which should be never used by
humans unless otherwise indicated to be used in other institutions.

waste encapsulation: immobilizing the pharmaceuticals in a solid block within a plastic or steel
drum.

waste inertization: a variant of encapsulation whereby, the packing materials (e.g. papers, cardboard
and plastic) are removed from the pharmaceuticals and then pills are removed from their blisters and
the pharmaceuticals are ground, mixed with water, cement and lime to form a paste which is then
disposed to a landfill.
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FOREWORD

The management and disposal of expired or unusable pharmaceutical products has been a challenge,

There are several factors which can contribute accumulation of pharmaceutical waste:

— Unplanned medicines donation

— Poor storage conditions

— Poor inventory management

— Improper quantification

— Expiration due to drop of certain diseases which could lead to low utilization of medicines

Due to lack of suitable incinerators in Cambodia an immobilization (encapsulation and/or
inertization) of the waste would be the preferred method. However, it should be remembered that
these methods involve cost for materials that are to be used. Therefore, to minimize the cost, the
focus should be on waste minimization by complying with good pharmaceuticals and clinical
practices such as good storage practices, good distribution practices, good pharmacy practices,
proper quantification and good inventory Mmanagement, rational use medicines etc, Moreover,

pharmaceutical waste should be disposed in small quantities regularly when necessary,
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