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STANDARD OPERATING PROCEDURES (SOPs)

Facility/Laboratory: Central Public Health Laboratories (CPHL) and Central Veterinary
Diagnostic and Research Laboratories (CVDRL)

SOP Title: Chemical Waste Handling and Disposal SOP

Document Number: 18-12-020 Version Number: 001

Process Leader: Effective Date: 01/01/2021

Other documents cross-referenced in this SOP (i.e., manuals, SOPs, forms, records):
° Biorisk Management Manual

. Personnel Protective Equipment SOP (000)

. Autoclave: Operation and Maintenance SOP (000)

Revision Sections Description of

Date Approved B
Number Changed Change pprov Y

SOP Title: Chemical Waste Handling and Disposal SOP

Version Number: 001

Document Number: 18-12-020 .
Effective Date: 01-01-2021

INSTRUCTIONS: The Biorisk Management Manual and supporting Standard Operating
Procedure (SOP) templates provide a general overview of common considerations and
information that should be addressed within a biorisk management system and program. These
templates are not exhaustive and facilities must customize each document to ensureitis locally
applicable and relevant.

Different types of chemical wastes are produced within the diagnostic and researched laboratories
of MoPH and MAIL, which pose great threats to the human, animal and environmental health.
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Although majority of chemical waste are recyclable, especially the organic wastes which 100%
arerecyclable through variousindustrial processes, but 50-75% of the inorganic chemical wastes
are also recycled which some them cannot be recycled and should be disposed properly.

Generally, chemical waste includes solids, liquids or gases which could be flammable solvents
(e.g., acetone, alcohols, acetonitrile); leachate toxic materials (e.g., heavy metals, pesticides);
corrosives (e.g., hydrochloric acid, potassium hydroxide pellets); reactive (such as oxidizers,
cyanides, sulphides), explosives, unstable materials and water-reactive materials (e.g., sodium
metal, benzoyl peroxide); toxic materials including mutagenic, carcinogenic, acute or chronic
toxicity materials (e.g., chloroform, ethidium bromide); polychlorinated biphenyls (> 50 ppm
concentration); and non-returnable gas cylinders.

e Purpose
The purpose of this document is to establish the procedures for handling and disposing
of chemical waste generated in CVDRL/CPHLs laboratories to ensure proper collection,
identification, segregation, packaging, labeling, decontamination, storage, transportation
and final disposition for the protection of personnel, environment and community
from potential contamination and/or exposure to hazardous chemical materials.

e Scope
This document applies to all laboratory personnel who work within the
CPHL, CVDRL or any governmental laboratory facilities in Afghanistan.

e Responsibilities
e Process Leader ensures that:
e ThisSOP isestablished and implemented effectively
e Usersaretrained onthis procedure and competent prior to independent laboratory
work
e Laboratory personnel:
e Follow the procedures outlined in this SOP
e Report any problems to the Process Leader
e Laboratory Manager ensures that:
e Chemical waste handling and disposal supplies are ordered to appropriate
specifications
e Chemical waste handling and disposal supplies are adequately maintained

e Preparation
a. Materials
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e Primary Containers (small and large plastic containers)
e Secondary containers

e Labeling materials

e PPE asdetermined by risk assessment

Equipment

e Incinerator

e Hoods

Records and Forms

e Disposal request form

e Procedure

a.
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Characteristic Hazardous Waste

As mentioned, any chemical waste that meet one the following characteristics are

considered hazardous waste:

The Ignitability characteristic applies to wastes that are:

e Liguids with aflash point less than 60°C

e Solids capable of spontaneous combustion under normal temperature and
pressure

e Oxidizing materials

e |gnitable compressed gases

e Examplesinclude ethanol, sodium nitrate, hydrogen gas, xylene and acetone

The Corrosivity characteristic applies to wastes that are:

e Aqueous solutions with a pH less than or equal to 2 or greater than or equal to
12.5

e Thisdoes not apply to solid or non-aqueous materials

e Examplesinclude hydrochloric acid, nitric acid, and sodium hydroxide

The Reactivity characteristic applies to the following:

e Materialsthat react violently or generate toxic fumes when mixed with water

e Cyanide or sulfide bearing wastes which evolve toxic fumes when mixed with
acids or bases

e Materials that are normally unstable or explosive

e Examplesinclude sodium metal, reactive sulfides, potassium cyanide and picric acid

The Toxicity Characteristic applies to wastes that have the potential to contaminate

groundwater if improperly disposed of. These materials are regulated as hazardous

waste due to their potential to leach out specific toxic substances in a landfill. There

are currently 40 contaminants on the list that include certain heavy metals (e.g.,

arsenic, barium, cadmium, lead, mercury, silver), pesticides and organic compounds

(e.g., chloroform, cresols, carbon tetrachloride).

>

b. Time Sensitive Chemicals

Time Sensitive Chemicals are any chemical or chemical product that develops
additional hazards upon prolonged storage. Examples of these chemicals include
peroxidizables, polynitrated aromatics, chloroform and anhydrous Hydrogen Fluoride
(HF).

Peroxidizables are oxygenated organic compounds that will react with atmospheric
oxygen to form explosive peroxides.

Polynitrated aromatics have reactive nitrate groups that can form explosive picrate
salts when exposed to certain metals.

Chloroform will react with air over time to form phosgene.

Anhydrous HF easily liquefies and can react with a carbon steel cylinder to create
hydrogen and can cause an increase in pressure inside the cylinder.

Time sensitive chemicals should not be stored in ground glass stoppered bottles orin
bottles with metal foil lined caps. Instead, they should be stored indark colored glass
to avoid reactions with light. Purchase the smallest quantity that is practical for all
time-sensitive materials. Substitution with less hazardous materials is preferable.

Special precautions:

Time-sensitive materials should be monitored in the laboratory and properly disposed
atregularintervals. If these materials are left in storage long enough to form hazardous
by-products, their management and disposal becomes increasingly hazardous and
costly.

If you discover time-sensitive materials that have expired or are undated:

DO NOT TOUCH THE BOTTLE.

Never, under any circumstances, touch or attempt to open a container of peroxide-

forming liquid if there are whitish crystals around the cap and/or in the bottle. The

friction of unscrewing the cap could detonate the bottle.

e Visuallyinspect the bottle for product identification and expiration date.

e Visuallyinspect for water content.

e |[f you determine that the container may have crystals-immediately secure the
area and notify the responsible person/department.

e Always review the Safety Data Sheet (SDS) for the specific compound that is
being used for the appropriate PPE requirements. At a minimum, wear goggles,
lab coat or apron, and appropriate gloves.

e Thechemical inventory shall be reviewed annually.

e Removetimesensitive chemicals fromthe inventory when they have been disposed.

All time sensitive chemical should have been labeled with detail information and
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caution as figure bellow:

S

/\ CAUTION >

PEROXIDE FORMING CHEMICAL >

Date Received: INHIBITOR ADDED
Date Opened: Y N__
Date Expired:

p Type >
Limited shelf life. Store tightly closed away
from light and heat. >
Test Date Peroxide Tester Initials
Test Date Peroxide Tester Initials
Test Date Peroxide

______ Tester [niﬁa]5/7/////>>

e Special detection methods:
With any time sensitive material, the date the material was purchased and the date it

was opened or transferred to a secondary container shall be clearly marked on the

container by the user/owner of the chemical.

The following methods may be used to identify hazardous conditions:
Peroxidizables may be characterized by having a“mossy” look around the cap. There
may be a white film or residue around the neck, threads or cap of container or there
may be crystals in the liquid.

Peroxide test strips, which turn to an indicative color in the presence of peroxides,
are available commercially.

Polynitrated Aromatics (Picric Acid) which have dehydrated will be pale in color and
there will be crystals formed.

Chloroform will have a normal appearance. The only way to determine stability is by
determiningthe age of the material by the lot number or date marked onthe container.
Anhydrous HF cylinders may show a buildup of pressure in the regulator of the cylinder.

e Peroxide forming chemicals
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Peroxide-forming chemicals are a class of materials that have the ability to form shock-
sensitive and explosive peroxide crystals. When triggered by friction or shock the
peroxides will explode. Peroxide forming chemicals include solids, liquids and gases.
These chemicals may also be flammable or reactive so other SOPs will likely apply

to their use in the laboratory. The safety data sheet and label for peroxide-forming
§> chemicals hasto beclearly reviewed for their explosive, reactive or flammable nature.

e Storage

e Peroxides form after exposure to air. The rate of peroxide formation is
dependent on the specific chemical, the amount of air exposure and whether
the chemical contains an inhibitor to retard peroxide formation. Therefore, it
is imperative that potential peroxide-forming chemicals be entered into
the lab’s chemical inventory and assigned an expiration date based the storage
limitations for the chemical’s class (see class descriptions below). Peroxide-
forming chemicals should be stored away from light and heat with tightly
secured caps and labeled with dates of receipt and opening.

e Classes of Peroxide-Forming Chemicals
e Peroxide formers fall into three classes. Class A peroxide forming chemicals
can form explosive levels of peroxides while sitting on the shelf. These chemicals
should be tested before use or disposed of through the chemical waste system
three months after opening or at the expiration date on the container if
unopened. Contact responsible person/department if crystals are present or if
the solventis discolored.

e Expire 3 months after opening:

Isopropyl ether Tetrafluoroethylene Vinylidene chloride

Chlorobutadiene

Sodium amide (chloroprene,liquid Divinyl acetylene
monomer)
Butadiene Potassium metal Potassium amide

Class B peroxide formers are only a hazard if the peroxides are concentrated, which may
happen upon evaporation or distillation of the solvent. These materials should be disposed
of 1year after openingor at the expiration date on the container if unopened.

e Expire 1year after opening:

. Ethylene glycol ether
Acetal Cumene (isopropylbenzene)
acetates (cellosolves)

Diethylene glycol dimethyl-
2-Cyclohexen-1-ol Y s Y 2-Pentanol

ether (diglyme)

Acetaldehyde Cyclohexene Furan
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Cyclopentene

Methyl-isobutyl ketone

4-Penten-1-ol

Benzyl alcohol

Diethyl ether

4-Heptanol

Decahydronaphthalene
(decalin)

4-Methyl-2-pentanol

1-Phenylethanol

2-Butanol Dioxanes

Methyl Acetylene

2-Hexanol

Diacetylene (butadiyne)

3-Methyl-1-butanol

2-Phenylethanol

Chlorofluoroethylene

Methyl-isobutyl ketone

Tetrahydrofuran

Dicyclopentadiene

Vinyl Ethers

Tetrahydronphthalene

Other Secondary
Alcohols

Class C peroxide formers may auto-polymerize as a result of peroxide formation. These
materials should be disposed of 1 year after opening or at the expiration date on the
container if unopened.

e Expire 1year after opening

Butadiene Vinyl Pyridine Vinyldiene Chloride

Chlorobutadiene Styrene Vinyl Acetylene

Chloroprene Tetrafluoroethylene Vinyl Chloride

Chlorotrifluoroethylene Vinyl Acetate

Drying solvents
Check peroxide-forming solvents for the presence of peroxides prior to drying.

Commercially available drying systems are the safest method to use. If distillation is
used todry peroxide-forming solvents, add sodium metal to the distillation pot to reduce
peroxide formation and add benzophenone as an indicator for the presence of sodium
metal. The resultant blue color confirms that sodium is still present. Add more sodium
metal to the pot when the blue color disappears. (See the Water-Sensitive Chemicals
SOP and your lab’s Hazard Control Plans for more information about the safe handling of
sodium metal). Both Grubb’s-Type Solvent Drying Systems and drying stills may remove
the inhibitors (BHA & BHT), therefore the dried, uninhibited solvent must never be stored
in the lab. Use immediately after dispensing from the still or drying column.

Note: Make sure the purchase of materials that contains an appropriate peroxide inhibitor,
such as butylated hydroxytoluene (BHT). If non-inhibited material must be stored, be
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sure to store the material under an inert atmosphere of nitrogen or argon and test it for
peroxides at least once a month.

Do not distill, evaporate or concentrate the material until you have first tested the material
for the presence of peroxides. Peroxides are usually less volatile than their parent material
and tend to concentrate in the (hot) distillation pot.

Never, under any circumstances, touch or attempt to open a container of peroxide-forming
liquid if there are whitish crystals around the cap and/or in the bottle. The friction of
unscrewing the cap could detonate the bottle with disastrous results.

e Polynitrated Aromatics (Picric Acid, 2,4-dinitrophenol):
Picric acid and its derivatives should be stored in small quantities, within the
original container and in a cool, dry, well-ventilated area that is away from
sources of heat. Picric acid is considered a flammable solid and is incompatible
with oxidizers, reducing agents, inorganic salts, metals, alkaloids and albumin.
Improperly managed or stored picric acid may become sensitive to shock, friction,
and heat.

Picricacid allowed todry out to less than 10% water by volume, becomes unstable
and may pose an explosion hazard. If the material appears dry,do not openor handle
the container - immediately contact the responsible person/department. Picric
Acid should be monitored for water content every three months and disposed of
as hazardous waste within two years of receipt.

e Chloroform

Chloroform should be stored in a cool, dry, well-ventilated area [less than 30
degrees C and in tightly sealed containers. Chloroform decomposes at normal
temperaturesinsunlight in the absence of air,and in the dark in the presence of air.
Phosgeneis adecomposition product of chloroform. Phosgene exposure can cause
damage to the central nervous systemin concentrations at only asmall fraction of
the permissible exposure limit of chloroform.

If possible, chloroform that is stabilized with alcohol should be purchased. If non-
stabilized chloroformis necessary for the work, it needs to be treated like peroxide
forming compounds and be used up in ashort amount of time. Amyleneis also used
as astabilizer, but there is evidence that it may not prevent phosgene generation. If
anunstabilized chloroform older than one year is discovered it should be disposed
as hazardous waste. Stabilized chloroform should be disposed of after it has been
openfor longer than one year.
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e Anhydrous HF (Gas):

Hydrogen Fluoride may react with the iron in carbon steel cylinders to form iron
fluoride and hydrogen. The gaseous hydrogen collects in the vapor space and builds
pressure over an extended period of time.

Inorder to minimize the possibility that the pressure would build to unsafe levels,
cylinders should be pressure checked with a suitable pressure gauge during the
recommended maximum two-year shelf life period. Cylinders should be returned
to the supplier after two years, if they are not being used.

AFirst InFirst Out (FIFO) inventory rotation should be applied to any cylinders that
you may be using in your laboratory. The potential exists for pressure excursions
of several hundred pounds to occur during the recommended storage time frame
of Anhydrous HF. Pressures may continue to rise over longer storage periods. If
you discover any HF cylinders that have been in storage longer than two years,
immediately contact responsible person/department.

e Gas producing waste streams

Several common laboratory chemical mixtures tend to produce gas and must be
stored carefully to prevent pressurizing or exploding containers which Aquaregia
and Piranha solutions are the main examples.

Aquaregiais a mixture of concentrated Nitric Acid (HNO3) & Hydrochloric Acid
(HCI)

Piranha solution is a mixture of Sulfuric Acid (H2S04) & Hydrogen Peroxide
(H202).

All gas producing wastes must be stored in poly containers that have special vented
caps. Glass containers must never be used for any gas producing waste streams
due totherisk of explosion from over pressurization.

c. Labelling chemical waste

1.
2.
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Properly labeled waste containers are critical for managing hazardous waste in a
manner that is safe and compliant with regulatory requirements. All chemical waste
containers must be fully identified at all times, including when they are only partially
filled. Mandatory information is as follows:

The words “Hazardous Waste”;

Chemical names: All chemicals added to the container must be listed on the label,
including those considered non-hazardous (e.g.: water). Do not use abbreviations;
use full chemical names (e.g.: “sodium hydroxide”, rather than “NaOH”);

Percentages: For mixed waste, the amount of each chemical added to the container
should be tracked so that final percentages can be provided. This includes percentages
of non-hazardous components such as water. Percentages could be added when the
container become full.

Laboratory information: Fill out the lab name, contact phone number, and the date
the container was filled and sealed.

Hazards: Check off all hazard boxes which apply to the contents of the waste container
(e.g., flammable, toxic, reactive, corrosive);

Date: Add the date upon which each container becomes full.

Unknown waste materials must be managed and labeled as hazardous waste.
Containers of unknown materials must be labeled with a yellow chemical waste label.
Please write the word “unknown” on the label and provide any available information
about what the material could potentially be and check the appropriate hazard boxes
for any known or suspected hazards.

Allwaste containers must have a yellow chemical waste label affixed when waste is first placed

into the container. Use Pencil to complete the label since inks are easily washed off by solvent

waste streams. Below is aclear instructional example of labeling on chemical waste containers.

These labels must be placed onthe containers so that they
arereadily seen (label facing outwards) for inspection.
d. Chemical waste segregation

Final disposal staff members need this

Is this a [0 Hazardous or (0 Non-Hazardous

information to decide how to safely manage e

Refer to the EHRS Waste Determination Quick Guide on the
reverse side for guidance

the material

Environmental laws require the generator to EPA regulations require this determination to be performed

when waste is first added!

label chemical waste materials
2

o . CHECK ALL HAZARDS THAT APPLY
Chemical constituents must be known to allow
[ Flammable [J corrosive [ Toxic

O oxidizer O Pyrophoric [0 water Reactive

us to dispose of chemicals with minimal cost and Ciouiaes L1
er\ " 7

impact to the environment
Is this material: Dunused[vi;gin orisit

] used/spent or reacted with other chemicals?

LIST ALL CHEMICAL CONSTITUENTS
USE FULL NAMES, NO ABBREVIATIONS
WRITE IN PENCIL! INK WASHES OFF EASILY

CHEMICAL [CONCENTRATION] % COMPOSITION

Chemical wastes must be segregated by general

waste type (e.g., flammables, poisons, acids,

and alkalis) and arranged so that incompatible
substances will not mix. Incompatibles are
those pairs of substances that, when mixed,
either react violently or emit flammable or
poisonous gases or vapors. Below are a few
general principles that must be followed for
safe hazardous waste storage and chemical
storage:

5o bl [l odl Bt ool o

TOTAL 100%

Pl / Manager: Phoneit:

Waste contact name:
DATE container started in lab:

REQUEST A CHEMICAL WASTE PICKUP at:
www.ehrs.upenn.edu/chemwaste
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Store acids and bases separately;
Keep acids apart from cyanides or sulfides;
Acids should never be put into steel containers;

> wbd R

Water-reactive, strong acids such as organic acid halides, organic acid

anhydrides, inorganic acid anhydrides, and strong acidic salts must be kept

apart from both alkalis and water;

5. Oxidizing agents must be kept apart from reducing agents and organic
compounds;

6. Water-reactive agents must be stored apart fromwater, aqueous solutions,
and acids;

7. Air-reactive materials must be packed in containers that are sealed off
from the atmosphere;

8. Explosive and shock-sensitive materials present risks that require special

handling. Consult with the lab manager before handling or preparing for

disposal.

Essential rules for managing hazardous chemical materials
1. When possible, seek ways that will minimize the quantity of waste
generated inside the laboratory;
2. Onlyuse appropriate containers for the storage of waste materials (Plastic
is preferred);
Store chemical waste in a designated Satellite Accumulation Area;
Properly label all waste containers;

vk oW

Keep waste containers closed;
6. Contactresponsible person/department for pick-up.

e. Chemical Waste Storage Areas
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For safety and environmental reasons; chemical waste containers should
be stored separately from laboratory stock, at a designated waste station
called Satellite Accumulation Area (SAA). This area can be a bench top, small
section of the hood, a combination of both or even a previously empty cabinet.
For ease of pickup, it’'s preferable to locate the SAA not too far from the
exit door. All waste containers must be properly closed when not in use.
Secondary containment in the form of a spill tray or other container must be
provided for all waste containers in SAA in order to control any spills or leaks
resulting from waste transfer. For liquid waste, the secondary containment
must be large enough to hold the total volume of the waste container. For
example: a 20L waste container requires 20L of secondary containment.
These areas must be inspected weekly for container leakage. Containers
must be removed from the SAA within three days after the waste

container becomes full. But, closed, properly labeled containers that are
partially filled may remain in a SAA up to one (1) year. All laboratories
that generate hazardous waste must set up satellite accumulation areas.
Hazardous chemical waste containment policy includes, but is not limited to, the
following:

All hazardous waste must be properly stored in compatible containers that prevent
rupture or leakage of the material contained.

Containers should not be filled beyond the neck or should have at least one inch
headroom to allow for expansion.

Containersshould be made of material that does not react with or absorb the contents
and have ascrew cap of similar material properties.

The cap must be in “new” condition, with no cracks or any signs of deterioration.
Allwaste containers must be securely capped during storage, except when adding or
removing waste.

No foodstuff containers (Mayonnaise jars, Pickle jars, Mason (canning) jars, etc.,)
may be used to store hazardous waste even if they are compatible with the material.
Ideally, the original container should be used if it shows no signs of deterioration.
However, some older original containers may not meet current standards, even if
they are intact. The responsibility for transferring chemicals into proper containers
belongs to SAA personnel. It is the department’s responsibility to supply hazardous
waste containers. Each SAA must have secondary containment such as a tub, tray, or
bucket that will contain at least the quantity of the largest container.

Each SAAis allowed to contain several separate waste streams, as long as they are
chemically compatible. If separate waste streams are not compatible, they are to be
separated by a physical barrier to prevent interaction in the event of aleak or spill. A
separate secondary containment unit may be all that is needed to prevent interaction
of some chemicals.

NOTE:

Technically, achemical fume hood cabinet (the “floor” of the fume hood) is considered
to be secondary containment. BUT, because of the gaps at either side of the face
opening and front airfoil, a spill may not be contained within the cabinet. Soitis highly
recommend that if the waste is a liquid, the container must be within a tray or tub.
Hazardous wastes must NOT be disposed of by evaporation - this includes
evaporation in fume hoods or biosafety cabinets. Remember, hazardous waste
containers must be kept closed at all times except to add or remove waste.
Satellite Accumulation Area Requirements A maximum of 55-gallons of hazardous
waste may be stored within any SAA. In the case of acutely toxic chemical waste (e. g.,
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sodium azide, osmium tetroxide, sodium cyanide), a maximum of one quart of liquid f. Handling Chemical Waste

or one kilogram of solid may be accumulated at a time. Once either limit is reached, The addition of chemical waste to a container must always be done in a safe manner:
SAA personnel must remove the material fromyour laboratory within 3 calendar days. §> e Always wear appropriate personal protective equipment (PPE), such as gloves,
Storage limits Hazardous waste containers may be stored in a Satellite Accumulation safety glasses and a lab coat.

Area for up to 12 months from the day waste was first placed into the container e Performthewaste transfer under local exhaust ventilation, such asin afume hood.
as long as the accumulation limits of 55-gal or 1-quart for are not exceeded. e Useafunneltofacilitate any liquid transfers.

The location of the Satellite Accumulation Area must be at or e Always respect the compatibility of chemicals if they are to be mixed into one
near the point where the waste is generated. Waste must not be waste container. Consult the product’s safety data sheet (SDS) for information
generated in one room and taken to another room for storage. on chemical compatibility.

Container management in SAA’s Waste containers stored in a Satellite Accumulation Below is an example of a properly set up Satellite Accumulation Area

Areamust be:

¢ Ingood condition

e Compatible with the waste being stored

o Keptclosed at all times except when filling

e Labeled with ayellow chemical waste label

e Storedinside secondary containment bins

e Waste must always remaininthelab

e Never store waste in PUBLIC AREAS (such as hallways).

Waste containers

For most large quantities of compatible liquid waste, use the 5-gallon carboys.
One gallon and 1-liter containers are also available for smaller volumes of waste.
Below is an example of good SAA management.

Hazardous Waste
Satel I Ite ACCU mu Iatl on Area g. Finaldisposal methods of hazardous chemical waste
— The needs for disposal of chemicals are very based on the lab condition, BUT the
e following are signs of chemicals in inventory which may require disposal:
7 Use vented caps when needed e Change of color, or clarity
LABEL e Change of state (e.g., solid to liquid or liquid to solid)
= e labelsmust!selullyeumpleled . . . .
then wastess frst adaedto e Expiration date on container label is exceeded
added later

e Inventory or openingdates are several years old (it is vary based on the chemical

LEAKS & SPILLS ..
Use secondary containment to prevent spills com pOS |t 10 n)
e comtamment iy come separate e Accretion of condensation, crusts, or crystals around caps and container surfaces
containers mast be repackaged immediatdly - e Hydrated compounds have lost their water.
EHRS e Corrosion, rust, cracked caps on containers
Environmental Health & Radiation Safety Contact EHRS at 215-898-4453
Universtyof Penmylvaia www.chrs.upenn.edu - e Tattered, discolored, illegible or missing container labels
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Inspect your chemical inventory and dispose of any chemicals that meet the

descriptions above.

The method of disposal will vary depending on the chemical waste type. Some wastes

may be purified, recycled and re-used for industrial purposes (e.g. many wastes

solvents, oil). Other wastes may be chemically treated to neutralize hazardous
components (e.g. formaldehyde). Finally, some wastes (e.g. chlorinated solvents) may
be sent overseas of the lab for high-temperature incineration in approved facilities.

Different methodologies and technologies are used for the final disposal of hazardous

chemical waste. These include but not limited to:

¢ Incineration

e Neutralization,

e Neutralization followed by biodegradation,

e Electrochemical oxidation (neutralization with hot water and nitric acid, followed
by oxidation of the products to CO2, H2O, and inorganic compounds in the
presence of silver),

e Molten metal technology or catalytic extraction process (dissolution of organic
and inorganic elements, reform industrial gases, ceramics, alloys), and

e High-temperature gas-phase reduction (steam and excess H2 break carbon bonds
and re-form less hazardous products).

¢ Incinerationisthe method of choice for disposal of chemical waste and munitions
after long and careful consideration of several technologies. It is considered as a
demonstrated safe baseline technology for several major reasons:

o |teffectively breaks down any type of agent to relatively harmless or controllable
end products.

e Thetechnology has been around long enough to have matured into areasonably
well-controlled and understood body of knowledge.

e The technology has been demonstrated to be capable of being operated in a
manner that is safe to workers and the public.

h. Specific Disposal Procedures

Organic solvent wastes

Organic solvent wastes are a common waste stream generated from laboratory
areas. Most organic solvents are flammable liquids are many also toxic and
environmentally hazardous.
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e Wherever possible try to keep chlorinated solvents (solvents containing chlorine,
e.g.dichloromethane, chloroform, epichlorohydrin, carbon tetrachloride) separate
from non-chlorinated (e.g. acetone, acetonitrile, ethanol, isopropanol, methanol,
xylene) and label accordingly. Wastes that contain chlorinated organic solvents are

more expensive to dispose of as they need to be sent overseas for high temperature
incineration.
e Record what solvents may be present in your waste and supply this information
to your manager (e.g. mixed solvent waste, contains acetonitrile and methanol).
e Never mix organic solvent wastes with other wastes, particularly
reactive substances such as inorganic acids and oxidizers (e.g. sulfuric
acid, nitric acid, hydrogen peroxide) as these may react dangerously.

Formaldehyde and paraformaldehyde solutions

Solutions of formaldehyde and paraformaldehyde should not be disposed via drains
as this a volatile toxic substance that is a known carcinogen and is subject to both
stringent trade-waste restrictions as well as strict work-place exposure standards
(including a ceiling exposure limit of only 1ppm). Please collect formaldehyde/
paraformaldehyde wastes in airtight containers and dispose via the Chemical Waste
Collection Service. Non-human specimens preserved and suspended in solutions of
formaldehyde may also be disposed by this pathway (it is not necessary to remove
the specimens beforehand).

Potentially explosive substances

Containers of potentially explosive substances may occasionally be encountered,
e.g. Picric acid (Trinitrophenol) or Nitrocellulose powder. Such substances are
usually purchased in ‘desensitized’ form (i.e. mixed with a solvent to render them
non-explosive) but if not stored properly they can become unstable over time. If you
find such a substance and you are unsure if it has been stored correctly -

Do not move or otherwise disturb the container

Contact your manager immediately for advice.

Incompatible wastes

Always check the Safety Data Sheet for detailed information on incompatibilities
but the following are some of the most common incompatibilities that may be
encountered.

e Keep substances with reactive hazard classifications (Class 4, 5.1.1, 5.2)
segregated from each other and from flammable liquids (Class 3.1) and
corrosives (Class 8)

e Treat Oxidizing acids (e.g. Perchloric, Nitric) as Oxidizers (Class 5.1.1), i.e.
as above.

o Keep acids well segregated from cyanides, azides and hypochlorite
solutions.

e Keep strong acids (e.g. sulfuric acid, hydrochloric acid) segregated from
strong bases (e.g. sodium hydroxide, ammonia)
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Drain Disposal
The disposal of hazardous materials (e.g., chemicals, biological materials, radioactive, and
universal waste materials) via a sink drain is highly-regulated. These regulations have been
established to protect human health and the environment from exposure to hazardous
substances, as well as to prevent damage to the City’s water treatment facilities.
Requirements for liquid waste disposal via adrain
Certaincriteriamust be met in order for materials to be safely poured down the drain, including
low toxicity, high water solubility, and moderate pH. Only small quantities are allowed in the
system at any time and the chemicals must be degradable by the wastewater treatment (a
biological process).
Characteristics of Liquid to Be Discarded
¢ Non-radioactive
e Decontaminated biological hazards (no untreated biological waste),
e Chemical constituents listed on the Non-Hazardous Chemicals List (Attachment A).
e Liquid not exceeding 5 gallons (19 liters).
e Containsless than 10% solids or viscous substances which are insoluble in water.
e Containsless than 50 mg/L (ppm) oils and greases; and
e pHgreaterthan5.0andlessthan 11.0 or not have any other corrosive property likely
to cause damage to structures or equipment of the sewerage system.
Drain Requirements
The drain must discharge to the sewer via alaboratory/utility sink drain only.
Procedure
Flush: Flush with copious amounts of water (15-20 times the original volume).
Wait: Allow the previous chemical to be completely flushed prior to discharging the next non-
hazardous chemical waste.
The following should NOT be disposed via laboratory sinks:
e Corrosive solutions (pH <5.50r >11)
e Substances that do not mix or dissolve readily in water (e.g. fats)
e Cyanides and azides
e Ecotoxic metals (and compounds of these) such as arsenic, chromium, copper, lead,
mercury, silver, tin and zinc.
e Antibiotics
e Formaldehyde or paraformaldehyde solutions
¢ Phenol, benzene or derivatives of these
e Halogenated organic solvents/ organochlorine compounds (e.g. chloroform,
dichloromethane, epichlorohydrin, carbon tetrachloride).
e Toxicorganicsolvents (e.g. methanol, acetonitrile, xylene)
e Flammable liquids1 (with the exception of small volumes as noted above).
e Anyreactive substances such as air or water reactive substances (Class 4.2 or 4.3) or
strongoxidizers (Class 5)
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General Rules for Corrosives
An acid or base may be neutralized and poured into the sanitary sewer only if the neutralized
mixture is not toxic. The following is a list of acids and bases that may not be neutralized and
disposed of to a sanitary sewer:
e Perchloricacid at any concentration
e Nitricacid, concentrated
e Sulfuric acid, fuming (concentrated)
e Hydrofluoric acid
e Acids or bases with high concentrations of metals or other contaminants
e Acids or bases that contain dyes or surfactants
e Anyorganicacids and bases that are still toxic after neutralization (most organic acids
and bases - one exceptionis acetic acid with a concentration of less than 80%)
Non-Hazardous Substances Permitted for Drain Disposal
1. Physiological saline and non-toxic salts in dilute form
2. Inorganic buffers (phosphate or bicarbonate based)
3. Buffersolutions containing ethidium bromide that have been filtered, decontaminated,
ordestroyed.
4. Organic buffers at use concentrations (e.g., TRIS)
5. Sugar solutions

There s long lists of hazardous and non-hazardous chemicals available that should be reviewed
by all lab technicians and lab managers.
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APPENDIXES

Oxidizers

Inorganic Nitrates

> A Common laboratory chemicals and their characteristics

Type of
Waste

Final
Hazard type |Labeling [Storage )
Disposal

Nitrites

Permanganates

Chlorates

Perchlorates

lodates

Periodates

Persulfates

Chromates

Hypochlorites

Peroxides

Perborates (ex:
Potassium
Perchlorate, Calcium
hypochlorite, Sodium
nitrate, Sodium
iodate, Ammonium
persulfate, Sodium
peroxide)

Oxidizing
acids:

Chromic acid

Nitric acid

Perchloric acid

Hydrogen peroxide

Periodic acid

Flammable
liquids

Methanol

Ethanol

Acetone

Xylene

Toluene

Ethyl acetate

Tetrahydrofuran
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Benzene

Dimethylformamide

Acetonitrile

Hexane

Pyridine

Ethyl ether

Basic
flammable
liquids

Triethylamine

Diethylamine

TEMED

Ethylaminediamine

Trimethylamine
solution

Pyrrolidine

Morpholine

Cyclohexylamine

Sodium methylate (in
methanol solution

Inorganic
bases

Sodium hydroxide

Potassium hydroxide

Calcium hydroxide

Nickel hydroxide

Ammonium
hydroxide

Organic
bases

Ethanolamine,

Tributylamine

Acidic
Flammable
Liquids

Glacial acetic acid
(100%)

Acetic acid (>80%)

Acetic anhydride

Formic acid (>85%)

Propanoic acid
(100%) (also called
Propionic acid
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Mixtures of acids and
flammable liquids

Organic
Acids:

Butyric acid

Pentanoic acid

Inorganic
acid

Hydrochloric acid

Sulfuric acid

Phosphoric acid

Hydrofluoric Acid

Poisons
(Toxic
chemicals)

Formaldehyde

Glutaraldehyde

Acrylamide

Chloroform

Phenol

Methylene chloride

Silver chloride

Cadmium sulfate

Mercury acetate

Barium carbonate

Lead acetate

Biological stains

Cyanides:

Sodium cyanide

Potassium cyanide

Calcium cyanide

Sulfides:

Lead sulfide

Iron sulfide
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STANDARD OPERATING PROCEDURES

§> (SOPs)

Facility/Laboratory: Central Public Health Laboratories (CPHL) and Central Veterinary
Diagnostic and Research Laboratories (CVDRL)

SOP Title: Handling, Packaging and Transport of Infectious Substances SOP

Document Number: 01-01-021 Version Number: 001

Process Leader: Effective Date: 01-01-2021

Other documents cross-referenced in this SOP (i.e., manuals, SOPs, forms, records):
o Biorisk Management Manual (00)

. Personnel Protective Equipment SOP (00)

. Autoclave: Operation and Maintenance SOP (00)

Revision Sections L
Description of Change Date Approved By

Number Changed

INSTRUCTIONS: The transport of infectious substances within and between countries are
regulated by many national, regional and international regulations. Based on the importance
on human and animal health, biological samples originated from humans and animals must be
collected, packaged and transported safely, efficiently and legally from the field to the place
where they are analyzed, studied or used.

e Purpose

The purpose of thisdocument is to establish the procedures for handling, packaging and transport
of infectious substances from the field to the CPHL and from CPHL to other national laboratories
to ensure proper packaging, labeling, decontamination and transportation for the protection
of personnel, environment and community from potential infectious agent and safe delivery of
samples for diagnostics purposes.
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e Scope
This document applies to all laboratory personnel who work with within the CPHL and CVDRL
laboratories.

e Responsibilities

All personnel involved in the packaging, labelling and shipping of biological materials must be
appropriately trained, certified, competent and knowledgeable of the relevant national, regional
and international regulations.

Biological materials should be transported to ensure arapid and reliable system for delivery to
the recipient using individuals such as professional logistics service providers that are trained
and competent in the shipping and transportation process.

The efficient transport and transfer of biological materials requires co-ordination between the
sender (shipper, consignor), the logistic providers, the carrier and the recipient (consignee) to
ensure safe transport and arrival on time and in proper condition.
1. Thesender (shipper, consignor)
The sender (shipper, consignor) is responsible for providing the applicable documentation
(e.g. certifications, permits) required by the national authorities of the countries of export,
transshipment and import as well as ensuring that the shipment also complies with all other
applicable regulations.
e Before any shipment of biological materials, the sender must be able to:
a. ldentify and classify, pack (including temperature control), ensure quantity limits,
mark and label the package of biological materials,
b. Ensurethecorrectdocumentation of all biological materialsintended for transport,
Complete and produce a Shipper’s Declaration for Dangerous Goods (DGD), when
required,
d. Ensure biological materials are not forbidden for transport;
e Prepares necessary documentation, including permits, dispatch and shipping
documents if necessary;
¢ Notifies the recipient of transportation arrangements once these have been made,
well in advance of the expected arrival time;
e The air way bill (AWB) is the standard shipping document for shipping goods by air.
While it is common practice for the air carrier or freight forwarder to complete the
air waybill, the sender may be required to provide it;
e Makes advance arrangements with the recipient including investigating the need for
import/export permits;
e Makes advance arrangements with the carrier to ensure:
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a. thatthe shipment will be accepted for appropriate transport;
b. thatthe shipmentisundertaken by the most direct routing, as appropriate.

2. Thecarrier/courier

The following measures must be taken by the carrier:

a. Routing: appropriate routing must be ensured, such as by the shortest or most
secure route.

b. Transshipment: whentransfers are necessary, precautions must be takento assure
special care, expeditious handling and monitoring of the substances in transit for
both safety and security purposes.

For air transport, the carrier is required by the regulations to use, when applicable,

an acceptance checklist to verify that the shipment complies with:

a. marking and labelling requirements; and

b. documentation requirements.

Provide advice to the sender and assistance regarding the necessary shipping

documents and instructions for their completion as well as correct packaging

Assists the sender in arranging the most appropriate routing and then confirms the

routing and provides, if possible, ways to track the shipment;

Maintains and archives documentation for shipment and transport.

3. Therecipient (consignee)

Obtains the necessary authorization (s) from national authorities for the importation
of the material;

Provides the sender with the required import permit(s), letter(s) of authorisation, or
other document(s) required by the national authorities;

Arranges for the most timely and efficient collection on arrival;

Should acknowledge receipt to the sender.

Shipments should not be dispatched until all the necessary arrangements between
the sender, carrier and recipient have been made.

e Preparation
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Materials

a. Primaryreceptacles (plastic tubes containers with cap is preferred)

b. Secondary receptacles (sealed plastic bag, plastic container, screw-cap can)

c. Absorbent materials (cellulose wadding, paper towels, house hold paper, cotton
balls)

Outer packaging containers (fibreboard boxes)

Labeling materials

PPE as determined by risk assessment

@ o o

Transport documents

>

Records and Forms
a. Dangerous Good Transport declaration form
b. Airwaybills

e Procedure

Classification and categorization

When transporting biological materials, the sender must determine whether the
material should be classified as dangerous goods or not. Dangerous goods (hazardous
materials, HAZMAT) are materials that can harm humans, animals and other living
organisms, property, or the environment, and their transport is regulated by United
Nations (UN) regulations. Dangerous goods are assigned a UN number and proper
shipping name based on the classification of the dangerous goods.

The transport regulations assign a packing instruction against the UN number and
proper shipping name, to specify the packaging/packing method to ensure that
the dangerous goods do not pose a hazard in transport. Infectious substances are
classified as dangerous goods and are assigned to UN 2814, UN 2900, UN 3373, or
UN 3291, as appropriate (figure 1).

Ifitis likely that microorganisms that are present in the biological materials can cause
harmto humans or animals then they must be assigned either to Category A or B.

The proper shipping name (see Table 1) must be supplemented with the technical
name (scientific name of the pathogen) in parenthesis on the transport document,
but not on the outer packaging. When the identity of the infectious substances to be
transported are unknown, but are suspected of meeting the criteria for inclusion in
category A, the words “suspected category A infectious substance” must be shown,
in parenthesis, following the proper shipping name on the transport document.

1. Category A
A Category A substance is an infectious substance which is transported in a
form that, when exposure to it occurs, is capable of causing permanent disability,
life-threatening or fatal disease in otherwise healthy humans or animals.
Assignment to UN 2814 or UN 2900 (see table 2) must be based on the known
medical history of the animal(s) and humans, signs and individual circumstances
of the specimen source, and endemic local disease conditions, or professional
judgment concerning individual circumstances of the source, human or animal.
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Some organisms are considered Category A only when in culture form (e.g.
Bacillus anthracis, foot and mouth disease virus) (see table 2). Indicative
examples of substances that meet these criteria are given in the appendix A.
Infectious substances, including new or emerging pathogens, which
do not appear in the list but which meet the same criteria must be
assigned to Category A. In addition, if there is doubt as to whether or
not a substance meets the criteria it must be assigned to Category A.

Some infectious substances may have a high economic or trade impact on
specific countries should there be release to the environment. Therefore, other
infectious substances may be added to the list by individual countries (e.g. cultures
of Newcastle disease virus where the virus is exotic to the country or region).

Medical or clinical waste containing Category A infectious substances
shall be assigned to UN 2814 or UN 2900 as appropriate. Solid medical
waste containing Category A infectious substances generated from the
medical treatment of humans or veterinary treatment of animals may be
assigned to UN 3549. It should be noted that Medical or clinical waste
from bio-research or liquid waste must not be assigned to UN 3549.

. Category B

Biological materials containing pathogens which do not meet the
criteria for Category A (i.e. do not cause life-threatening disease
to humans or animals) shall be assigned to Category B (UN 3373).

Typically a specimen with a high likelihood to contain pathogenic
organisms shipped for disease diagnosis (e.g. confirmatory diagnosis of
suspected or clinical cases, specimens for differential diagnosis, such as
blood samples for classical swine fever or sheep pox diagnostics or throat
samples from chickens for avian influenza) can be assigned to Category B.

Itisimportant to note that unlike cultures, patient specimens which may contain
infectious microorganisms listed as ‘cultures only’ in table 2 (Category Ainfectious
substances) do not require Category A transport practices. For these specimens
Category B transport practice should be applied. In this case, although directly
collected specimens (e.g. serum) can be shipped as Category B, pure cultures
of the same pathogens must follow the requirements of Category A due to the
characteristics of the specific organism. Some examples are classical swine fever

virusisolates or sheep pox virusisolates (see Appendix A). Specimens from animals
intentionally infected with Category A pathogens (e.g. in experiments) must
be sent as Category A, even if they are assigned to Category A (cultures only).

Shipments of cultures of non-category A agents can be
assigned to Category B. Medical or clinical waste containing
Category B infectious substances shall be assigned to UN 3291.

. Exempt specimens

Human or Animal specimens for which there is minimal likelihood that pathogens
are present can be transported as Exempt Specimens. This special type of
exemption includes specimens being transported for testing that is unrelated to
infectious disease; for example, testing for blood or urine markers (e.g. cholesterol,
glucose, hormones, pregnancy, drugs and alcohols), biopsies (e.g. antigenic markers
for certain cancers) and immunological investigations (e.g. vaccine-induced
immunity or autoimmune responses) where infection is not suspected. Sound
professional judgment is required to determine whether a specimen may be
exempted under this definition, based on known medical history, symptoms, and
endemic and individual circumstances surrounding the source of the specimen.
Examples of specimens in the veterinary field which may be transported as
exempt include specimens from surveillance studies, export controls of healthy
animals (e.g. certification of freedom from classical swine fever) or determination
of immune status of individual animals or populations (post-vaccination).

These specimens are not subject to dangerous goods regulations if the
specimen is transported in a packaging that will prevent any leakage and that
is marked appropriately (triple packaging principle, see figure 3-6, table 5).

. Biological Materials not subject to Dangerous Good Regulations

Based on the known medical history of the humans or animal(s), signs and individual

circumstances of the source of the biological materials, and endemic local disease

conditions, the following are not subject to dangerous goods regulations, unless

they meet the criteriaforinclusionin another class (such as Class 9):

a. biological materials that do not contain infectious substances

b. biological materials containing microorganisms that are non-pathogenic to
humans or animals;

c. biological materials in a form in which any pathogens present have been
neutralized or inactivated such that they no longer pose a health risk;
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d. Environmental specimens (including food and water specimens) that are not
considered to pose a significant risk of infection;

e. Driedbloodspots,collected by applyingadrop of blood onto absorbent material.
Note: There may be specific regulations in place in some
countries for the shipment, export or import of nucleic acids.

e Packaging
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1. Principles

All biological materials should be packaged and transported in accordance with
local, national and international regulations. The procedures should minimize
the risk of exposure for those engaged in transportation and should protect the
environment and susceptible populations from potential exposures. Additionally,
ineffective packaging that does not protect specimens or preservatives (e.g. ice)
from damage or prevent leakage will likely delay the delivery of the shipment to
the laboratory, delaying or preventing critical laboratory analyses from being
performed. Biological materials should always be packaged and transported to
protect the integrity of the specimens, as well as to avoid cross-contaminating
other specimens and environmental contamination. Minimum requirements for
the transport of specimens follow the principle of triple packaging, consisting of
three layers as described below:

a. aprimaryreceptacle;

b. asecondary packaging;

c. anouter packaging;

of which either the secondary or the outer packaging must be rigid (figure 3 - 6).

Primary receptacle: A primary receptacle, leak-proof for liquids or sift-proof
for solids containing the specimen. Primary receptacle(s) must be packed
into the secondary packaging with enough absorbent material (e.g. cellulose
wadding, paper towels, house hold paper, cotton balls) to absorb all fluid in
case of breakage. Even though the regulations do not prohibit glass, primary
receptacles should preferably be non-breakable. In addition, they must
not contain any sharps (e.g. vacutainer with needle), particularly when using
soft secondary or outer containers. If screw cap vials are used, they shall
be secured by e.g. tape. A flip-top vial must not be used (figure 3 - 6, table 5).

SecondaryPackaging: Aseconddurable,leak-proof packagingtoenclose and protect
theprimaryreceptacle(s) (e.g.sealed plasticbag, plasticcontainer,and screw-capcan).

Theprimary receptacle or the secondary packaging shall be capable of withstanding,
withoutleakage,aninternalpressureof 95kPa(0.95bar)intherangeof-40°Cto+55°C.

Outer Packaging: Secondary packaging is placed in outer shipping packaging

(e.g. sturdy insulated fibreboard box) with suitable cushioning material. Outer

packaging protects the contents from outside influences, such as physical damage,

while in transit (figure 3 - 6, table 5).

a. Theouter packaging must be rigid.

b. Thesmallest dimension of the package shall not be less than 100 mm.

c. Anitemizedlist of contents shall be enclosed between the secondary packaging
and outer packaging,

d. Includethe proper shipping name and technical name in brackets (“suspected
Category A infectious substance” if the technical name is unknown) of the
biological agent present in the infectious substance.

Based on the UN regulations and packing instructions”, three of these may be

applicable to the shipment of infectious substances:
a. P620for Category A infectious substances;
b. P650for Category B infectious substances assigned to UN 3373; and

. P621for medical or clinical wastes containing a Category B infectious substance

(assigned to UN 3921).

. P620 packaging instruction for Category A

Due to the highly hazardous nature of the Category A samples the packaging must
meet special requirements. The principle of triple packaging applies here, and the
transport containers and outer packaging must meet the criteria defined in the
relevant regulations. Category A must only be transported in packaging that meets
the United Nations class 6.2 specifications, complies with Packing Instruction P620
and have passed specific tests and with UN specification marking as P620. This
ensures that strict performance criteria are met; tests for compliance with these
criteriainclude a 9-metredrop test, a puncture test, a pressure test and a stacking
test (figure 3). The packages are labelled to provide information about the contents
of the package, the nature of the hazard and the packaging standards applied.
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For air transport:

a. The primary receptacle or secondary packaging must be capable of
withstanding, without leakage, an internal pressure of 95 kPa.

b. The primary receptacle or secondary packaging must also be capable of
withstanding temperatures in the range of -40°C to +55°C;

c. For liguids: the net quantity of infectious substances per one P620 box shall
not exceed 50 mlfor transport in cargo space of a passenger aircraft; and must
not contain more than 4 liters (contain multiple primary receptacles totaling
more than 4 liters) for transport on a cargo only aircraft;

d. For solids: the net quantity of infectious substances per one P620 box shall
not exceed 50 g for transport in cargo space of a passenger aircraft, and must
not contain more than 4 kg (even if containing multiple primary receptacles
totaling more than 4 kg) for transport on a cargo only aircraft. This quantity
limit doesn’t apply for animal parts, organs and whole carcasses.

e. The three triple packaging principle has to be adopted accordingly using
appropriate packaging systems (fig 3);

f. The entire package must have been tested and complies with Packing
Instruction P620.

. P650 Packaging instruction for Category B

Category B must be transported in a packaging that complies with the
requirements of packing instruction P650 (fig 4-5). The approval of the box by
the government is not required, thus UN specification marking is not required.
Additional requirements do apply as for category A for international shipment and
air transport. One of the main differences between P650 and P620 is the reduced
drop-test to 1.2 meters.

For air transport:

a. The primary receptacle or secondary packaging must be capable of
withstanding, without leakage, an internal pressure of 95 kPa.

b. The primary receptacle or secondary packaging must also be capable of
withstanding temperatures in the range of -40°C to +55°C;

c. Forliquids: noprimary receptacle shall exceed 1 liter and the outer packaging
must not contain more than 4 liters (contain multiple primary receptacles
totaling more than 4 liters);

d. For solids: the outer packaging must not contain more than 4 kg. This
restriction doesn’t apply for animal parts, organs and whole carcasses.

>

. Exempt

4. P621 Packing Instruction for Medical or Clinical Waste Requirements

Medical or clinical waste that contains biological agents consistent with
classification of Category B infectious substances is assigned to UN 3291.
In turn, UN 3291 is subject to the packaging requirements outlined in
the UN model regulations P621 (P1622 in ICAO and IATA documents).

Medical or clinical waste classified under UN 3291 does not have to conformto a
triple layer of packaging. Thus, packaging for UN 3291 may comprise various types
including drums, boxes, jerricans or composites, provided that these packaging
conform to the general provisions outlined in the UN model regulations for a
“Packing group II” level of performance. Packing group Il performance levels may
differ for liquid or solid infectious substances, but infectious substances containing
liguid must be packed with sufficient absorbent material to absorb all liquid present.

Finally, UN 3291 infectious substances that may contain sharp objects (e.g. broken
glass or needles) must be puncture resistant and suitably “leak-proof”, as outlined
in testing requirements for general dangerous goods packages in Chapter 6.1. of
the UN model regulations

Specimens

Biological materials for which there is a minimal likelihood that pathogens are
present are not subject to regulation if the specimen is carried in a packaging
whichwill prevent any leakage and which is marked with the words “Exempt animal
specimens”, as appropriate. The triple packaging system must still be applied (fig 6).

. Biological Material not subject to Dangerous Goods Regulations

This exemption refers to biological materials that do not contain
infectious substances and are therefore not subject to dangerous goods
regulations (such as class 6.2) and any packaging requirements, unless
they meet the criteria for inclusion in another class (such as class 9).
Note: There may be specificregulationsin place in some countries for the shipment,
export orimport of nucleic acids.
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7. Overpack

“Overpack” is the term used when one or more packages are combined to
form one unit and sent to the same destination by a single shipper. When
refrigerants are used to protect contents, the overpacks may comprise
insulated vessels or flasks. Whenever an overpack is used, the required marks
and labels shown on the outer packaging must be repeated on the outermost
layer of the overpack, except for the UN specification marking on P620. This
requirement applies to all infectious substances including Categories A and
B. Overpacks are also required to be marked with the word “overpack” (fig 7).
Combining different categories of infectious substance in a same overpack is
permissible however in this case outer labelling should indicate the highest
category included in the package.

. Cold chain Transportation

Refrigerants may be used to stabilize specimens during transport.
Ice, ice packs or dry ice shall be placed outside the secondary
receptacle. Wet ice shall be placed in a leak-proof container;
the outer packaging or overpack shall also be leak-proof.

Dry ice (solid carbon dioxide) must not be placed inside the primary or
secondary receptacle because of the risk of explosion. A specially designed
insulated packaging may be used to contain dry ice, typically a polystyrene or
waxed-treated cardboard box to prevent leakage and maintain temperature.
The packaging must permit the release of carbon dioxide gas if dry ice is
used and the package (the outer packaging or the overpack) shall be marked
“UN 1845” and “Carbon dioxide, solid as coolant” or “Dry ice as coolant”
and the weight of the dry ice in Kilograms should also be indicated on the
labelling. The package must also bear the Class 9 - Miscellaneous hazard label.

The secondary receptacle shall be secured within the outer package to maintain
the original orientation of the inner packages after the refrigerant has melted or
dissipated.

. Reused Packaging

Packaging materials can be returned or reused. Before empty packagingis returned
to the consigner, or sent elsewhere, it must be disinfected or sterilized to nullify
any hazard; also, any label or mark indicating that it contained an infectious
substance must be removed or obliterated. If the packaging is being reused, the
shipper must ensure that all marks and labels reflect the substances actually

being shipped and not the substance the packaging was used for previously.

Reused packaging must maintain its ability to comply with relevant quality
testing procedures for Category A and Category B packaging. If packaging
material becomes damaged or reduced in strength, it should no longer be used.

e Labeling
There are two types of labels that may need to be used for packages of infectious
substances - hazard labels and handling labels (see below and table 4).

1. Category A

The proper shipping name for category A is based in UN numbers as follow:
For those infectious agent infecting humans including zoonoses:

UN 2814, Infectious substance affecting humans”
For those infectious agent infecting animals:
Infectious substances affecting animals, only

For materials that fall into the category UN 2814, if the technical name of the
hazardous biological agent present contained within the infectious substance is
known, it may be provided in brackets after the proper shipping name; for example:
UN 2814, Infectious substance affecting
humans (Mycobacterium tuberculosis cultures).

If the biological agent is unknown but is thought to meet the definition

for Category A infectious substance, “suspected Category A infectious

substance” must be provided in brackets after the proper shipping name.

Marking and labelling is as follows (Fig. 3):

a. Thedelivery address (consignee) and sender’s details (shipper), as well as 24/7
emergency contact details including named persons with telephone numbers
toguarantee safe delivery.

b. The proper shipping name and the UN number.

Substance label (Fig 3).
NB: This label is only for Category A. This label must not be used when
shipping Category B.

d. UN specification marking for P620 packaging (printed on the box) (see table 4).

The Infectious

e. Orientation label, Cargo only label, if required (depending on the Net Weight
[kg] of the infectious substance in a P620 box) (see fig 3, table 4).
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. Category B

Markingis as follows:

a. Packages should be clearly labelled with the delivery address and sender’s
details to guarantee safe delivery in time at the correct destination.

b. Labelwiththe propershippingnamein letters atleast 6 mm high: “BIOLOGICAL
SUBSTANCE,CATEGORY B” (fig2).

c. In addition to the proper shipping name, the mark shown below
(UN3373 in diamond) is used for shipments of Category B substances.
The UN3373 mark must always be visible on the outer packaging.
The UN number and proper shipping name for most
shipments of Category B infectious substances is:
UN 3373, Biological substance, Category B.

. Exempt

For the purpose of transport, any material defined
as exempt has the proper shipping name as follow:
“Exempt human specimen” or “Exempt animal specimen”
They can be transported in a triple-layer packaging system such as the one
described here without being subject to any further infectious substance
regulations. This also applies to other exemptions when substances are being
transported by air. There is no limit to the quantity of exempt human or animal
specimen that may be carried per package, on any mode of transport.

. Waste

If the infectious substances are defined as clinical or medical wastes, and contain
aninfectious biological agent (or there is even a minimal likelihood that they do so)
that does not fitvthe criteria for Category A, they must be assigned to UN 3291
and given a proper shipping name that reflects their contents or origin (or both).
According to the UN model regulations, proper shipping names may include:

a. Clinical waste, unspecified, n.o.s.

b. Biomedical waste, n.o.s.

c. Regulated medical waste, n.o.s.

Note: N.O.S. is the abbreviation for “not otherwise specified”. Other proper
shipping names for medical or clinical wastes may be applicable to shipments for
other modes of transport. Applicable regulations should be consulted to establish
the correct proper shipping name to use.

. Dry lIce

Dry ice is one of the most commonly used coolants for the transport
of infectious substances. It belongs to Dangerous Goods Class 9:

Miscellaneous dangerous substances and articles, including environmentally
hazardous substances. It is assigned the proper shipping name as follow:
“Dry ice” or “Carbon dioxide, solid” and the UN number UN 1845.

6. Liquid Nitrogen

Liguid nitrogen is also commonly used in the transport of
infectious substances. It belongs to Dangerous Goods Class
2: Gases, and is assigned the proper shipping name as follow:
“Nitrogen refrigerated liquid cryogenic liquid” and the UN number UN 1977.
Liquid nitrogenis used when extremely low temperatures are required to maintain
the integrity of the shipment. Hence, both the primary and secondary packaging
must be able to withstand extremely low temperatures without damage.

7. Overpacks

The term “overpack” describes several packages being combined to
form one unit and sent to the same destination by a single shipper.
If dry ice is used to protect contents, the overpacks may comprise
insulated vessels or flasks, to allow dissipation of carbon dioxide gas.
Whenever an overpack is used, the required marks and labels shown on the
packages of infectious substance inside must be repeated on the outermost
layer of the overpack (unless already clearly visible; e.g. through a clear plastic
wrapping). Overpacks will be marked with the word “OVERPACK” in lettering at
least 12 mm high.

e Dangerous Goods Transport Document
There are two types of labels that may need to be used for packages of infectious
substances - hazard labels and handling labels (see below and table 4).

For any infectious substance in transport form, a certain minimum set of information
should be recorded for any infectious substance in the form of a “Dangerous goods
transport document” (DGTD). A DGTD is required for all shipments of Category
A infectious substances (UN 2814, UN 2900) and for medical or clinical wastes
(UN 3291). However, Category B infectious substances assigned to UN 3373
that are packaged according to P650 are said to no longer be subject to these
requirements of the UN model regulations, meaning that a DGTD is not required.

According to the UN model regulations and ICAO technical instructions, the DGTD

may take any form, provided that the minimum information requirements (as outlined
below) are met. However, modal agreements or national regulations may also stipulate

Page 36



Page 37

their own formats for this document, such as the commonly used “Dangerous goods
declaration (DGD)” form used for air transport. Equivalent variations may be required
for shipments by road, sea or rail, as described in the relevant modal agreements.

The following information is considered the minimum to meet the UN
model regulation requirements for a DGTD for documenting a shipment of
infectious substances. However, it is important to ensure that other regulations

In some cases, electronic data processing (EDP) or electronic data
interchanges (EDI) may be used as an alternative to paper documentation,
but this must only be done with the pre-approval of the carrier.

Where electronic data are used, electronic signatures and initials for certifications or
declarations will be acceptable. However, the shipper must always be able to produce a
paper document copy of allinformation on request. 39 for documentation applicable to
the shipment are also consulted, so that any other essential information stipulated by
these regulationsis alsoincluded. For example, shipments by air may require additional
information such as departure and arrival airport information, and reference numbers
for other transport documents (e.g. an air waybill). Shippers should check with their
carrier/operator to ensure that the correct form of the document is used, and for
any special instructions that must be followed to ensure that it is filled in correctly.

The following information needs to be included:

e thesender andreceiver;

e thedate;

e adescription of the dangerous goods;

e thetype and net quantity of dangerous goods for each package;
¢ handlingrequirements;

e emergency response information; and

e certification (shipper’s declaration).

APPENDIXES

> Figure 1: Decision tree for categorization of patient specimens and other biological material
for transport
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that is not considered to pose a significant health
risk?
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as an exempt human specimen?

Are Are criteria of
Category other hazard
No Acriteria Yes No classes Y.es
satisfied? satisfied?

\J

Category B Infectious

Category A Infectious Non-infectious Substance Non-infectious

Substance
Example Substance not regulated for transport Substance regulated
* Routine patient Examples Exa"?ples for transport

& TB Cultures by air * Dried biood spots Example

specimens collected by a
scheduled collection service

« Bowel screen specimens

* Suspect Ebola specimen * Environmental samples

® Cervical smear specimens
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Table 1: Infectious substance categorization, labeling and packing’s criteria’s

Packing
Dangerous Proper shipping instruction/
goods Categorization UN number .
. . name packaging
classifications .
requirements
Infectious
substa‘mce, UN 2814
Class 6. Divisi affecting
p ;SS Livision Category A humans P620
' Infectious
substance, UN 2900
affectinganimals
- Biological
Class 6, Division CategoryB substance, UN 3373 P650
6.2
Category B
- Exempt Exempt
?;SS 6, Division human/animal human/animal N/A Triple packaging
) specimens specimens
Biological
not subject to materials not
dangerous goods | subject to N/A N/A N/A
regulations dangerous goods
regulations
GMMOs and Genetically
Sc[;’il 8:;2?123% E?cctl‘gﬁc?rd anisms; P904 (ICAC/
Class 9 'e " | UN 3245 IATA P1959),
as Category A Genetically IBC99
or Binfectious modified
substances organisms

Table 2: Infectious substances include in category A

Bacillus anthracis (cultures only)
Brucella abortus (cultures only)
Brucella melitensis (cultures only)

UN 2814 Infectious substance, affecting
humans

Brucella suis (cultures only)

Burkholderia mallei - glanders (cultures only)

Burkholderia pseudomallei (cultures only)

Chlamydia psittaci - avian strains (cultures
only)

Clostridium botulinum (cultures only)
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Coccidioides immitis (cultures only)

Coxiella burnetii (cultures only)

Crimean-Congo haemorrhagic fever virus

Dengue virus (cultures only)

Eastern equine encephalomyelitis virus
(cultures only)

Escherichia coli, verotoxigenic (cultures only)4

Ebolavirus

Flexal virus

Francisella tularensis (cultures only)

Guanarito virus

Hantaan virus

Hantaviruses causing haemorrhagic fever with
renal syndrome

Hendravirus

Hepatitis B virus (cultures only)

Herpes B virus (cultures only)

Human immunodeficiency virus (cultures only)

Highly pathogenic avian influenza virus
(cultures only)

Japanese encephalitis virus (cultures only)

Juninvirus

Kyasanur Forest disease virus

Lassavirus

Machupo virus

Marburgvirus

Monkeypox virus

Mycobacterium tuberculosis (cultures only)1

Nipah virus

Omsk haemorrhagic fever virus

Poliovirus (cultures only)

Rabies virus (cultures only)

Rickettsia prowazekii (cultures only)

Rickettsiarickettsii (cultures only)

Rift Valley fever virus (cultures only)

Russian spring-summer encephalitis virus
(cultures only)

Sabiavirus

Shigelladysenteriae type 1 (cultures only)
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Tick-borne encephalitis virus (cultures only)

Variolavirus

Venezuelan equine encephalitis virus (cultures
only)

West Nile virus (cultures only)

Yellow fever virus (cultures only)

Yersinia pestis (cultures only)

Ebola virus

Flexal virus

Francisella tularensis (cultures only)

Guanarito virus

Hantaan virus

Hantaviruses causing haemorrhagic fever with
renal syndrome

Hendra virus

Hepatitis B virus (cultures only)

Herpes B virus (cultures only)

Human immunodeficiency virus (cultures only)

Highly pathogenic avian influenza virus
(cultures only)

Japanese encephalitis virus (cultures only)

Juninvirus

Kyasanur Forest disease virus

Lassavirus

Machupo virus

Marburg virus

Monkeypox virus

Mycobacterium tuberculosis (cultures only)1

Nipah virus

Omsk haemorrhagic fever virus

Poliovirus (cultures only)

Rabies virus (cultures only)

Rickettsia prowazekii (cultures only)

Rickettsiarickettsii (cultures only)

Rift Valley fever virus (cultures only)

Russian spring-summer encephalitis virus
(cultures only)

Sabiavirus

Shigella dysenteriae type 1 (cultures only)
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Tick-borne encephalitis virus (cultures only)

Variolavirus

Venezuelan equine encephalitis virus (cultures
only)

West Nile virus (cultures only)

Yellow fever virus (cultures only)

Yersinia pestis (cultures only)

UN 2900 Infectious substance, affecting
animals only

African swine fever virus (cultures only)

Avian paramyxovirus Type 1 - Velogenic
Newcastle disease virus (cultures only)

Classical swine fever virus (cultures only)

African swine fever virus (cultures only)

Foot and mouth disease virus (cultures only)

Lumpy skin disease virus (cultures only)

Mycoplasma mycoides - contagious bovine
pleuropneumonia (cultures only)

Peste des petits ruminants virus (cultures only)

Rinderpest virus (cultures only5)

Sheep-pox virus (cultures only)

Goatpox virus (cultures only)

Swine vesicular disease virus (cultures only)

Vesicular stomatitis virus (cultures only)
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Table 3: Hazard and handling labels that may be applicable to infectious substances shipments
(WHO, 2019)

Symbol Specifications

Infectious substances hazard label.

Required for: Compulsory for all packages containing
Category A infectious substances.

Specifications: The upper half of the diamond must
display three crescents superimposed on a black
circle. The lower half of the diamond should bear the
inscriptions: “INFECTIOUS SUBSTANCE” and “In case
of damage or leakage immediately notify Public Health
Authority” in black color. A number ‘6’ must be displayed
in the bottom corner.

Color: White background, black writing

Miscellaneous dangerous good hazard label.

Required for: Infectious substance packages containing
Class 9 substances

(i.e.dryice) as coolant.

Specifications: The upper portion must contain seven
vertical stripes, and an underlined number ‘9’ must
appear in the bottom corner.

Color: White background, black writing.

Non-flammable, non-toxic gas hazard label.

Required for: Infectious substances packages containing
a Class 2, Division 2.2 compressed gas as a coolant (i.e.
liguid nitrogen).

Specifications: Must show a symbol of a gas cylinder, with
the number ‘2’ in the bottom corner.

Color: Green, with writing in black or white.

Orientation arrow labels.

Required for: Indicating the presence of a liquid in the
package, requiring that the packages only be handled in
the upright position to prevent leakage. For

infectious substances, orientation arrows are required
for all packages containing >50 mL of infectious
substance. These labels are not required for

UN 3373 packages.

Specifications: The label must show two arrows
pointing in the correct upright direction. The arrows
must be rectangular and of a size that is clearly visible,
commensurate with the size of the package. The label
must appear on two opposite vertical sides of the
package. A rectangular border around the arrows is
optional.

Color: Black or red arrows on a white, or suitably
contrasting, background.
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Cargo aircraft only (CAQO) label.

Required for: Indicating that a package of infectious
substances contains more than the quantity limits for
passenger aircraft andis therefore eligible for transport
by cargo aircraft only.

Specifications: Minimum dimensions of the label are 120
mm on the horizontal axis and 110 mm on the vertical
axis. For small packages, these dimensions may be
reduced by half.

Color: Orange background, black writing.

CONTAINS
CRYOGENIC
LiQuio

Cryogenic liquid warning label.

Required for: Infectious substances packages that are
being transported by air and contain cryogenic liquids
(deeply refrigerated liquefied gases) as a coolant (e.g.
liquid nitrogen). This label must be used in addition to
the hazard label for non-flammable, non-toxic gases. This
labelis not required if a specialized insulated packaging
for liquid nitrogen (i.e. dry shipper) is used.
Specifications: Minimum dimensions of 75 mm on the
horizontal axis and

105 mm on the vertical axis. The words “Caution - may
cause cold burn injuries if spilled or leaked” may be
included.

Color: Green background, white writing.
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Table 4: UN code and symbols used in P620 packaging for Infectious substances Category A

Example of UN code and symbol: 4G/CLASS 6.2/17CAN/ABC 8-9999
Code or symbol Description
® United Nations packaging symbol.
Packaging code (inthis example, 4G represents
afiberboard box).
The “U” indicates the packaging is a special
4G . . .
or packaging which meets more stringent
4GU requirements.
The “W” indicates the packaging is
or . A .
4GW manufactured to a different specification
than the CAN/CGSB-43.125 standard but is
equivalent to a packaging that conforms to the
requirements of the standard.
The text “CLASS 6.2” means that this type of
CLASS 6.2 container is suitable for Class 6.2 infectious
substances.
17 The last two digits of the year of manufacture.
The country authorizing the allocation of the
CAN .
marking.
The name or symbol of the manufacturer
and other identification of the container as
ABC 8-9999 specified by the country authorizing the
allocation of the mark (e.g., design registration
number).
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Table 5: Examples of basic triple packaging materials (WHO, 2019, TDG, 2019).

Examples of Primary Receptacle

Primory receptocle
Waotertight, leakproof receptical

‘Waterfight, pakpres o viftprool packagng

-

Third layer
Protoctive pockoging

Page 46



Figure 2: UN3373 mark for the transport of Category B substances

%

BIOLOGICAL SUBSTANCE,
CATEGORY B ‘\

Figure 3: example of triple packaging system for packaging and labelling of Category A,

N

50-mm minimum 6-mm minimum text height

2-mm minimum rule width

6-mm minimum text height

UN2814 and US2900 infectious substances
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Figure 4: example of triple packaging system for packaging and labelling of Category B,

Primary receptacle

‘ / (leakproof or siftproof)

Waterproof
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/ (styrofoam, sponge)
Absorbent
packing
material

Itemized list
of contents
(specimen record)

Secondary Rigid outer
packaging packaging
(leakproof or
siftproof)
\Proper shipping
name
| Package marking

To/From labels

Figure 5: example of triple packaging system for packaging and labelling of Category B,

UN3373 infectious substances with non-rigid leakproof secondary packaging
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Figure 6: example of triple packaging system for packaging and labelling of Exempt specimen
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Figure 7: Example of labelling and organization of overpack
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STANDARD OPERATING PROCEDURES

§> (SOPs)

Facility/Laboratory: Central Public Health Laboratories (CPHL) and Central Veterinary
Diagnostic and Research Laboratories (CVDRL)

SOP Title: Biological Sample collection, packaging, labeling and transport from the field to the
laboratory (within the country)

Document Number: 13-01-021 Version Number: 001

Process Leader: Effective Date: 01-01-2021

Other documents cross-referenced in this SOP (00)
. Personnel Protective Equipment SOP (00)
. Autoclave: Operation and Maintenance SOP (00)

Revision Sections o
Description of Change Date Approved By
Number Changed

INSTRUCTIONS: Thetransport of infectious substances within provinces and laboratories are
regulated by many national, regional and international regulations. Based on the importance
on human and animal health, biological samples originated from humans and animals must be
collected, packaged and transported safely, efficiently and legally from the field to the place
where they are analyzed, studied or used.

e Purpose

The purpose of thisdocument is to establish the procedures for collection, handling, packaging
and transport of infectious substances from the field to the CPHL and from CPHL to other
national laboratories to ensure proper packaging, labeling, decontamination and transportation
for the protection of personnel, environment and community from potential infectious agent
and safe delivery of samples for diagnostics purposes.
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e Scope
This document applies to all laboratory personnel who work with within the CPHL or CVDRL
laboratories.

e R e s p o n s i b i | i t i e s

All personnel involved in the collection, packaging, labelling and shipping of
biological materials must be appropriately trained, certified, competent and
knowledgeable of the relevant national, regional and international regulations.

Biological specimens submitted to laboratories require proper handling from the time
of collection through all stages of transport, storage, and processing. This will ensure
biosafety and biosecurity persuasion during collection, transportation and processing,
and valid results after processing. First of all, proper samples should be identified and then
collected, properly packaged, safely transported and finally processed in the ways that
ensure valid results for the patients and safe environment for the lab technicians and society.

Biological specimen could be categorized as infectious or diagnostic specimen. An infectious
substance is defined as a substance containing a viable microorganism, such as a bacterium,
virus, rickettsia, parasite or fungus that is known or reasonably believed to cause disease in
humans or animals. Infectious substances include:
e Allcultures containing or suspected of containing an agent which may cause infection;
e Humanor animal samples that contain such an agent in quantities sufficient to cause
infection, should an exposure to them occur due to atransport mishap;
e Sample from a patient with a serious disease of unknown cause.
e Other specimens not included above and designated as infectious
by a qualified person, e.g. a physician, scientist, nurse, etc.

A diagnostic specimen is defined as any human or animal material including, but not
limited to, excreta, blood and its components, tissue and tissue fluids collected for the
purposes of diagnosis. Diagnostic specimens collected during an investigation of an
outbreak of a serious disease of unknown cause must be handled as infectious substances.

e |V Preparation

e Materials
a. Primaryreceptacles (plastic tubes containers with cap is preferred)
b. Secondary receptacles (sealed plastic bag, plastic container, screw-cap can)
c. Absorbent materials (cellulose wadding, paper towels, house hold paper, cotton
balls)
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Outer packaging containers (fibreboard boxes)
Labeling materials
PPE as determined by risk assessment

@ ™0 a

Transport documents

Records and Forms
a. Dangerous Good Transport declaration form
b. Sample submission form

Collection

Taking the samplesis the starting points for the laboratory investigation of biological
agents. Samples may be taken from humans, animals or the environment for a variety
of purposes, such as disease diagnosis, disease surveillance, health certification or
monitoring the response to treatment or vaccination. Considerable skill and care are
required to decide on the correct samples to be sent to the laboratory. The samples
collected should be appropriate for the intended purpose, and adequate in number
and amount to provide statistically valid results. Diagnostic laboratories require the
submission of appropriate samples that arrive at the laboratory in good condition. For
disease diagnosis, the tissues sampled should be representative of the condition being
investigated and the lesions observed. The stage of the disease and lesion development
should be considered, as well as the type of test(s) that will be performed. Frequently, a
combination of blood samples for serology and tissues from dead or culled animals for
microbiological culture and pathological examination will be required. Samples should
be taken with care, to avoid undue stress or injury to the patient or danger to the
operator. Where appropriate, samples should be collected aseptically,and care should
be taken to avoid cross contamination between samples. Type of samples collected
are based on the conditions being investigated, and/or the organ or system infected
or likely to containing infectious agents for diagnosis (See Table 1, Table 2 and Table 3).

When samples are taken from live animals, care should be taken to avoid injury
or distress to the animal or danger to the operator and attendants. It may
be necessary to use mechanical restraint, tranquillization or an aesthesia.
Whenever handling biological material, from either live or dead animals, the
risk of zoonotic disease should be kept in mind and precautions taken to avoid
human infection. Post-mortem examinations should be carried out under as
aseptic conditions as is practicable. Care should be taken to avoid environmental
contamination, or risk of spread of disease through insects or fomites.

Arrangements should be made for appropriate safe disposal of animals and tissues.

To minimize the potential exposure of personnel to infectious agents,
specimens should be collected with use of standard (universal) precautions.
In particular, blood collection should be performed in strict accordance with
guidelines to prevent needle-stick injuries. Collection of specimens from
patients with communicable diseases, particularly those transmitted via the
respiratory route, should be done under appropriate isolation conditions.

The following Principles should be considered during biological sample collections

¢ Tominimize contamination,use strict aseptic technique when collecting specimens

e Collect specimens from anatomic sites most likely to yield pathogens and least
likely to yield contaminants

e Tissue or fluid submitted for culture is always superior to material on swabs

e Submit adequate volumes of specimens

e Provide complete information on specimen requisition forms or during entry of
electronic orders

¢ Notify microbiology laboratory and surgical pathology laboratory when there is
a need for both culture and histopathologic examination

Generally if the collected specimens have the following criteria, they are unacceptable
for microbiological testing.

e Unlabeled or improperly labeled specimens

e Specimens received in leaking, cracked, or broken containers

e Specimens with obvious (visually apparent) contamination

e Unpreserved specimens received > 12 hours after being collected

e Specimens not appropriate for a particular test.

Packaging of Samples for Shipment
The shipment of biologic specimens should comply with protocols
established by the courier or shipping service used. In some instances,
air transport requires compliance with IATA (International Aviation and
Transportation Association) regulations for hazardous materials (see 002 SOP).
A fundamental approach is to devise a 3-layer barrier to protect the sample. The
sampleis placed in an appropriate primary container (sealed jar/bag/tube). Use sterile
specimen containers. Container caps should be closed securely and sealed with parafilm
toavoid leakage. Vials should have external caps with internal O-ring seals. This is then
enclosed in asecondary container, which includes some adsorbent material. Note that



items such as syringes, obstetrical gloves, and containers without sealable orifices are
not suitable for shipment. Liquid samples should not ship in plastic bags; a sealable
jar should be used. Waterproof markers should be used when labeling specimen
bags and containers: the contents and patient identification are critical information.

The secondary container is then placed in the shipping box (tertiary container),
which often houses coolant packages as well as various cushioning materials (eg,
polystyrene foam) to protect the sample. The coolant materials should be sealed in
plastic bags to prevent condensation damage. Coolant packs should not be placed
directly onto samples, such as tubes of whole blood that could suffer adverse effects
if frozen in transit. Be sure to include the suitably protected submission form. The
tertiary container is ideally a sturdy polystyrene refrigerator box or a cardboard
box lined with a fitted polystyrene lining. If dry ice is used, this should be noted on
the cardboard box label, and the lid should not be sealed with tape. Otherwise, CO2
released fromthedryice couldincrease pressure and damage the package or contents.

The shipper should ensure that the specimens are packaged so they arrive
at the laboratory in good condition and there is no leakage during shipment

Specimen Container labeling

e Label all specimen containers with the following:
e Patientname

e Patient ID number

e Specimentype(s)

e Datecollected.

Identifying information can be provided by writing directly onto the vialsinindelible
ink. If labels are used, they should be secured to insure retention during freezing.

Information to be sent with samples
Itis essential that individual samples be clearly identified using appropriate methods.
Marking instruments should be able to withstand the condition of use, i.e. being wet
or frozen (use indelible marking pen). Pencil has a tendency to rub off containers
and labels attached to plastic will fall off when stored at -70°C. Information and
case history should always accompany the samples to the laboratory, and should be
placed in a plastic envelope on the outside of the shipping container. As outlined in
the following section on transport of samples, this information must also be inside

the shipping container. The following are suggested items that should be addressed.
It would be advisable to contact the receiving laboratory to determine if it has a
submission form that it would like to have submitted with the samples or if it needs
other information.

1. Name and address of owner/occupier and geo-location (latitude and longitude, if
available) where disease occurred, with telephone and fax numbers.

Name, postal and e-mail address, telephone and fax numbers of the sender.
Diseases suspected and tests requested.

The species, breed, sex, age and identity of the animals sampled.

Date samples were collected and submitted.

List of samples submitted with transport media used.

No ukhobd

A complete history would be beneficial for the laboratory and should be included

if possible. Some of the components of the history are:

a. Alist and description of the animals examined and the findings of the post-
mortem examination.

b. The length of time sick animals have been on the farm; if they are recent
arrivals, from where did they originate.

c. The date of the first cases and of subsequent cases or losses, with any
appropriate previous submission reference numbers.

d. Adescription of the spread of infection in the herd or flock.

e. Thenumber of animals on the farm, the number of animals dead, the number
showing clinical signs, and their age, sex and breed.

f. Theclinical signs and their durationincluding the temperature of sick animals,
condition of mouth, eyes and feet, and milk or egg production data.

g. The type and standard of husbandry, including the type of feed available,
possible contact with poison or poisonous plants.

h. History of foreign travel by owner or of introduction of animals from other
countries or regions.

i. Any medication given to the animals,and when given.

j- Anyvaccines given,and when given.

Other observations about the disease, husbandry practices and other disease
conditions present.

Local Transport of biological samples
The specimens should be forwarded to the laboratory by the fastest method available.
If they canreach the laboratory within 48 hours, samples should be sent refrigerated.
If dry ice is used, the additional packaging requirements must be met. Infectious



substances, which caninclude diagnostic specimens, are not permitted to be shipped

as checked luggage or as carry onluggage and must be shipped as cargo. The principle

of safe transport by this means is the same as for air or international transport - the

material should not have any possibility of escaping from the package under normal

conditions of transport. The following practices should be observed:

e Specimen containers should be watertight and leak-proof.

e |f the specimen container is a tube, it must be tightly capped and placed in an
upright position.

e Specimen containers should be placed in robust, leak-proof plastic with secure
and screw cap container.

e Thetransport box should be secured in the transport vehicle.

e Eachtransport box should be labeled appropriately consistent with its contents.

e Laboratory request forms and identification data should accompany for each
sample.

Transport Planning

It is the responsibility of the sender to ensure the correct designation, packaging,
labeling and documentation of all infectious substances and diagnostic specimens. But
prior to transporting any biological materials, the following controls must be in place:

e Emergency procedures (e.g., contact names and information, spill cleanup,
disinfectionprotocols,etc.) mustbeknowntothepersoncarryingthe materials.

e Container must be appropriate for the material being transported.

e Material must be packed so that it will stay upright during transportation.

e Thecontainers must be properly labeled.

e Proper protective clothing must be worn during the packaging of the material.

e Hands should be washed after handling materials.

e Open cuts or other wounds should be covered before handling the materials.

e Aerosol generation must be avoided when handling and packing the materials.

e Thepersonpackaging the material must ensure that the exterior surfaces of each
package are free of any potential contamination by the packed material.

The efficient transport and transfer of infectious materials requires good coordination
between the sender, the carrier and the receiver (receiving laboratory), to ensure
that the material is transported safely and arrives on time and in good condition.
Such coordination depends upon well-established communication and a partner
relationship between the three parties. All have specific responsibilities to carry out
in the transport effort.

The sender

. Makes advance arrangements with the receiver of the specimens.

Makes advance arrangements with the carrier to ensure:

e Thatthe shipment will be accepted for appropriate transport

e That the shipment (direct transport if possible) is undertaken by the most direct
routing, avoiding arrival at weekends;

Prepares necessary documentation including, dispatch and shipping documents;

Notifies the receiver of transportation arrangements once these have been made,

well in advance of expected arrival time.

The carrier

1. providesthe sender with the necessary shipping documents and instructions for their

w

completion;

provides advice to the sender about correct packaging;

Assists the sender in arranging the most direct routing and then confirms the routing;
Maintains and archives the documentation for shipment and transport.

Spill Clean-Up Procedure

Inthe event of a spill of infectious or potentially infectious material, the following spill
clean-up procedure should be used.

Wear gloves and protective clothing, including face and eye protection if indicated.

Cover the spill with cloth or paper towels to contain it.

Pour an appropriate disinfectant over the paper towels and the immediately
surrounding area (generally, 5% bleach solutions are appropriate; but for spills on
aircraft, quaternary ammonium disinfectants should be used).

Apply disinfectant concentrically beginning at the outer margin of the spill area,
working toward the centre.

After the appropriate amount of time (e.g. 30 min), clear away the materials. If there
is broken glass or other sharps involved, use a dustpan or a piece of stiff cardboard
to collect the material and deposit it into a puncture-resistant container for disposal.
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and processing
Once received in the laboratory, specimens should continue to be handled with
use of standard precautions. Strict adherence to such precautions decreases the
likelihood of exposure to blood-borne pathogens as well as pathogens being sought
in specimens and those that are clinically not suspected. Although most cultures
can be plated safely on a standard laboratory bench, many microbiologists prefer
setting up culturesin abiological safety cabinet. This is mandatory for specimens that
may contain M. tuberculosis and other airborne infectious agent. Once pathogens
are propagated in the laboratory, there is further risk of developing laboratory-
acquired infection; etiologic agents of particular risk include M. tuberculosis, Brucella,
Francisella tularensis, Yersinia pestis, Histoplasma capsulatum, and Coccidioides
immitis. Cultures containing (or suspected of containing) one of these agents should be

processed only in Class Il biological safety cabinets under Biosafety Level 3 conditions.

Toincrease the sensitivity of diagnostic testing all specimens should be stored frozen
(optimally at -700C) and shipped on dry ice with the exception of fixed tissues and
specimens collected in a glass tube (whole blood, whole blood EDTA, whole blood
Heparin, serum separating tubes, CPT tubes, etc). If freezing is not possible, specimens
that will be evaluated within 1 to 2 days after collection may be stored refrigerated at
40C and shipped onrefrigerant gel packs. Fixed tissues should be stored and shipped
in a separate box at room temperature. Specimens collected in a glass tube should
be refrigerated at 40C and shipped on refrigerant gel packs. See table 1 form more
detail about transport and storage condition of various types of biological samples.

APPENDIXES

Specimenor
site

Container or
method

Volume (mL)

No. of
specimens

Transport
(temperature,
time)

Storage
(temperature)

§> Table 1: Guidelines for collection, transport, and storage of specimens for laboratory testing

Comments

Blood
Type of test
Blood
culture vials Avoid delays
(aerobicand | 20-30for in processing
Routine anaerobic) adults, 1-5 2-3 25°C 25°Cor 35°C lysis-
or lysis- for children centrifugation
centrifugation tubes
tube
Aerobic
b!ood cultu.re 20-30for
Fungal vials, or lysis- adults 2-3 25°C 25°Cor 35°C
centrifugation
tube
Submit one
specimen
BACTEC .
13Aor Ivsis- initially; repeat
Mycobacterial . 4 . 10-20 1 25°C 25°Cor 35°C if negative but
centrifugation .
mycobacteremia
tube N
is clinically
suspected
Only infected
bone should be
. cultured; avoid
Bone Sterile vial NA NA 25°C 4°C

contamination
fromsinus

tracts or skin

Catheters
Type of
catheter
Specimenis
Urinary NA NA NA NA NA inappropriate
for culture
. For detection
Vascular Fathe’Fer t.|p NA NA 25°C 4°C of line sepsis,
insterile vial draw
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CNS
Abscess fluid agfemb'c 15 NA 25°C 4°C
Cytomegalovirus
4°Cfor < 24-48 ) .
25°C(4°Cfor |hrs(-70°Cfor | oo ety
CSF Sterile vial 1-5 NA . .| ifstoredat-20'C
vial culture) > 48 hrs for vial .
and with freeze-
culture)
thaw cycles
Shunt/ .| Sterile vial 1-5 NA 25°C 4°C
catheter fluid
Tissues Anaerobic | \ NA 25°C 4°C
vial
For bacterial
cultures,
Eye Sterile vial NA NA 25°C 4°C handlein
same way as

other tissues

Abdominal éir;femb'c 1-10 NA 25°C 4°C

Pericardial | A"2€OPIC 14 19 NA 25°C 4°C
vial

Pleural Anaerobic |, NA 25°C 4°C
vial

Synovial Anaerobic 1, 1, NA 25°C 4°C
vial

Other Anaerobic | As NA 25°C 4°C
vial appropriate

Genitourinary

tract

(STDs)

Organism to

be cultured

Candida Swab NA NA NA NA

albicans
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Swab

(transfer
ChIamydla. contents to NA NA 40C 40C Avoid use of
trachomatis | 2-sucrose cotton swabs
phosphate
solution)
H hil
aCMOPAIIUS 1 6\1ab NA NA NA NA
ducreyi
Avoid use
of calcium
alginate
H bs and
erPeS - swab NA NA NA 4°C swabsan
simplex virus swabs on
wooden
applicator
sticks
Avoid use
Swab ofcfalcium
alginate
Mycoplasma/ (transfer swabs and
yeop contentsto NA NA NA NA
Ureaplasma swabs on
2-sucrose
hosphate) wooden
P applicator
sticks
Various
transport
Insulate systems are
Neisseria None; incubate .
medium NA NA 25°C . ) available;
gonorrhoeae |, . immediately . .
immediately avoid calcium
alginate
swabs
Scrapingor Perform
Treponema as ithegof Transport dark-field
'? p NA NA . p' NA microscopic
pallidum lesions on immediately .
. examination
slide . .
immediately
Swab for
Trich lture,
rlc. on.monas culture NA NA NA NA
vaginalis smears for
rapid tests
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Genitourinary
tract

(diseasesother
thanSTDs)
Specimenor
site of
Specimen
collection
Arr.miotic Anaerobic 1-10 NA 250C 2°C
fluid vial
Specimenis
bl
Cervix Swab NA NA NA NA unacceptable
for anaerobic
culture
Endometrium éig?emblc 1-5 NA 25°C 4°C
Pelvic fluid
(culdocentesis | Anaerobic o o
fluid/ vial 1-5 NA 25°C 4°C
abscess)
Obtain
secretions . .
via Specimenis
. nacceptable
Prostate prostatic 1-5 NA 25°C 4°C ! prabi
massa for anaerobic
ge, culture
(use sterile
vial)
Specimenis
. unacceptable
Vagina Swab NA NA 25°C 4°C P .
for anaerobic
culture
Sterile vial
Hair or Petri NA NA NA NA
dish
Submit
tissue or fluid
collected
fromsite of
infection;
. Anaerobic o o collect
Oral cavity vial NA NA 25°C 4°C specimenin
suchaway as
toeliminate
or minimize
contamination
with oral flora
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Respiratory
tract
Specimenor

siteof
Specimen
collection

Specimenis
unacceptable
for

Bronchoscopy .
Sterilevial | NA NA 25°C anaerobic
fluid culture unless
collected with
protected
catheter
Specimenis
unacceptable
£ J for
Xpectorate 1
Sterilevial | NA NA 25°C 4°C anaerobic
sputum culture;
screenfor
contamination
with saliva
Specimenis
25°C (plate unacceptable
Nasopharynx | Swab NA NA ) ) 4°C for
immediately) anaerobic
culture
Aspirate
transferred
Sinuses NA NA 25°C 4°C
to anaerobic
vial
Specimenis
25°C (plate unacceptable
Throat NA NA . . 4°C for
immediately) anaerobic
culture
Skinandsoft
tissues
Site of
collectionor
organismtobe
cultured
Deep Anaerobic
wound/ vial, NA NA 25°C 4°C
abscess syringe
Sterile
Dermatophytes o NA NA 25°C 4°C
Petridish
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Do not submit

swabs of
specimens
fromthe
surface of
decubitus
Superficial Anaerobic
P naerot NA NA 25°C 4°C ulcers,
wound vial, syringe diabetic
foot ulcers.
margins of
nonviable
amputations,
orother
wounds
Stool
Typeoftest
Sterile screw- Do not submit
I . W . 4’Cfor fresh .
Culture cappedjaror | NA 1-3 Immediately . specimens
. specimen from
container
patients
who develop
Immediately diarrhea after
for fresh 3-4days of
Ova a'nd Sterile screw- o specimen.; 2Cforfresh hospitalization:
parasite cappedjaror [NA I (initially) | commercial specimen submit
examination | container system for P specimen for
preserved detection of
specimens Clostridium
difficile
Urine
Specimenor
site
Specimenis
o Immediatelyat | . unacceptable
Clean-catch | Sterilevial 1-20 NA 2°C or 25°C 4°C for anaerobic
culture
Indwellin Not
& |acceptable | NA NA NA NA
catheter
for culture
Specimenis
Straight o Immediatelyat | . unacceptable
catheter Sterile vial 1-20 NA 4°Cor25°C a°C for anaerobic
culture
Specimenis
Suprapubic Anaerobic Immediatelyat | . acceptable
aspirate vial 1-20 NA 4°Cor 25°C aC for anaerobic
culture

NA = not applicable; STDs = sexually transmitted diseases.

BACTEC high-blood-volume fungal medium (Becton Dickinson Diagnostic Instrument Systems, Sparks, MD).
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Table 2: Sample collection guidelines from live animals

> Sample

Types

Quantity/
Volume

Container/
Methods

Condition

Purposes

Comments

By syringe and
needle or by Hematology
needle and vacuum or for cu!ture Venipuncture should first be
tube/ through ) . and/or direct .
X With or without .. shaved and swabbed with
Blood |5-10ml |venipuncture . examination for N
. anticoagulants .. 70% alcohol and allowed to
(jugular/caudal/ bacteria, viruses, dr
brachial/mammary or protozoa AND 4
veins or wing vein serology
(brachial) in birds)
For identification
Screw of parasite and Sometime swabs from the
. Freshly voided | their eggsor rectum or cloacacanbe
Faeces | 10-15g |topcontainersor . .
sterile plastic bags faece isolation of taken. Store and transport
viruses, bacteria, |at4°C
protozoa
Take aseptically
as . .
2gof placeitin5 of mites, lice and P P
Screw ml phosphate . . vesicles are
. affected . .| fungal infections. . . .
Skin epithelial top containersor | buffered glycerin or detection of present; if possible, vesicular
P sterile plastic bags | or Tris-buffered . . . fluid should be aspirated
tissue trvptose broth viral antigen like . . .
ryp Marek’s disease with asyringe and placed ina
virus transport separate sterile tube
medium at pH
7.6.
Specific For the The sperm-rich fraction
Genital By vaginal or P .| identification should be present in the
. . transport media .
tract preputial washing, e of bacterial, sample and
NA and conditions o . .
and or by the use of are often Mycoplasma contamination by antiseptic
semen suitable swabs . and protozoa washing solutions should be
required . . .
infections avoided
Conjunctival . For detection of
swabs or Scrapings | Transport . .
Eye NA . . microbial agents
on microscope medium . -
. or their antigens
slides
Nasal Dacron, cotton ) Long protected
) For detection of nasopharyngeal swabs
discharge or gauze swabs, Transport . .
A NA - ; o microbial agents | should be used to collect
(saliva, preferably onwire | medium at 4°C . -
or their antigens | samples for some suspected
tears) handles o .
viral infections
For serological
test, milk should
becollectedas | For detection Use of antiseptics should be
raw, not heated . . . .
. From the teats or of antibodies, avoided and the initial
Milk 10-20 ml . nor frozen. . . .
milk bulk tank Preservatives antigens, bacteria | stream of milk should be
canbeaddedto | orsomaticcells discarded
milk samples for
delay transport
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Fresh For Sterile instruments
. res . microbiological should be used for
Tissueand swab/ | samplesorin culture . .
. g collecting specimens for
the whole organ formalinfilled | parasitology, crobiological cult
or sectionscanbe | containers. biochemistry, microbiojogical cuiture
post- taken/inafully Swabsshould | histopathology and care should be taken
mortem | NA labelled separate | alwavs and/or not to contaminate tissues
samples . P Vs immunohis- with intestinal contents.
plastic bag or be submitted | tochemistry, Disinfectants should not be
sterile screw- inappropriate | andfor detection .
. - used on or near tissues to be
capped jar transport of proteins or .
media genome nucleic sampled for bacterial culture
acids orvirusisolation
Samples may also be taken
. Litter or bedding . from animal feed, in troughs
Enviro- . To monitor S
nmental NA and \{0|d(§d faelces A ) hygiene or as or butl)k contallngrs. Waterl;
and feed or urmg. 1:amp ehs s appropriate part of a disease angykesarr]npde |ntr|<(3ug s,
sampling or swabs from the enquiry rinkers, header tan sor.
surfaces from the natural or artificial
supply.

NA = not applicable

Table 3: General guidelines for blood collection and processing mainly for molecular diagnosis

Blood fraction

Collection additive

Preferred uses

Limitations/problems

Whole blood ﬁg;;cgﬁggg?;\)(ﬁ,i?{e ase Genomic studies; source | Anticoagulant effects need to be
inhibitor for proteomics of DNA,RNA considered
Limited yield if blood not
DNA extraction; source properly processed.
Buffy coat Anticoagulant of lymphocytes, cell lines | As asource of DNA, whole blood
asunlimited DNA sources | collectionis generally more
economical
. DNA yield low (nanograms)
Serum None Erl\cl),ze(l)\glnljlct? Tgl;;g? osfis but suitable for genomics
’ P 4 applications
. . . DNA yield low (nanograms)
Anticoagulant, possibly Proteomics (preferred f :
Plasma AT but suitable for genomics
protease inhibitor sample) applications
Blood clot None Source of DNA Extraction difficult, costly

Table 4: General specimen storage guidelines

TemperatureinC Preservation method Recommended for

+18to +20 Room temperature Slides, tissue blocks

Oto+4 Refrigerator rI:1reoc(I:i2$Sing fresh specimens including serum and cultured

-0.5to-27 Freezer Short - term DNA stability

-27t0-40 Freezer DNA stability

-40to0-80 Freezer DNA/RNA stability

_ _ Recommended for urine, blood, blood fractions (plasma,
80to-130 Freezer serum, etc)

_ _ s Recommended for storage of tissues, preservation of
130to-150 Liquid nitrogen vapour cellular viability

-196 Liquid nitrogen liquid phase | Storage of living cells including bacteria
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Acetaldehyde Cyclohexene Furan
Cyclopentene Methyl-isobutyl ketone 4-Penten-1-ol
Benzyl alcohol Diethyl ether 4-Heptanol
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E la . > Use secondary containment to prevent spills
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A secondary containment bins
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Tetrafluoroethylene

Vinylidene chloride

Sodium amide

Chlorobutadiene
(chloroprene,liquid
monomer)

Divinyl acetylene

Butadiene

Potassium metal

Potassium amide
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Acetal

Cumene (isopropylbenzene)

Ethylene glycol ether
acetates (cellosolves)

Diethylene glycol dimethyl-

2-Cyclohexen-1-ol 2-Pentanol

y ether (diglyme)
Acetaldehyde Cyclohexene Furan
Cyclopentene Methyl-isobutyl ketone 4-Penten-1-ol
Benzyl alcohol Diethyl ether 4-Heptanol

Decahydronaphthalene
(decalin)

4-Methyl-2-pentanol

1-Phenylethanol

2-Butanol Dioxanes

Methyl Acetylene

2-Hexanol

Diacetylene (butadiyne)

3-Methyl-1-butanol

2-Phenylethanol

Chlorofluoroethylene Methyl-isobutyl ketone Tetrahydrofuran

Dicyclopentadiene Vinyl Ethers Tetrahydronphthalene
Other Secondary
Alcohols
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Hazardous Waste
Satellite Accumulation Area

LID

G iners must be kept closed
except when adding waste

¥ Usevented caps when needed

LABEL
= » Labels must be fully completed
when waste is first added to
containers. Percentages can
added later

LEAKS & SPILLS
» Use secondary containment to prevent spills
Segregate incompatible waste streams in separate
secondary containment bins
Containers must be in good condition. Leaking
containers must be repackaged immediately
EHRS
Environmental Health & Radiation Safety Contact EHRS at 215-898-4453
Univessity of Penasylvania www.ehrs.upenn.edu b 30308
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GHD|EMPHNET: Working together for better health

Global Health Development (GHD) is a regional initiative created to support countries in the Eastern Mediterranean Region (EMR)
and to strengthen their health systems to respond to public health challenges and threats. GHD was initiated to advance the work of
the Eastern Mediterranean Public Health Network (EMPHNET) by building coordinating mechanisms with Ministries of Health,
International Organizations and other institutions to improve population health outcomes. As an implementing arm to EMPHNET,
GHD aligns its strategies with national policies and directions. Serving as a collaborative platform, GHD|EMPHNET is dedicated to
serve the region by supporting national efforts to promote public health policies, strategic planning, sustainable financing, resource
mobilization, public health programs, and other related services.

Tel: 5519962-6-962+ } www.globalhealthdev.org } Shmeisani, Abdallah Ben Abbas Street, Building No 42,
Fax: 5519963-6-962+ info@globalhealthdev.org P.O.Box: 263709, Postal Code: 11196 Amman, Jordan





