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1. INTRODUCTION

Thank you for your decision to purchase a biological safety cabinet manufactured in Australia
by AES Environmental.

AES Environmental has designed and manufactured its Mk5 Series to comply with Australian
Standard AS2252 Part 6, which specifies requirements for laminar flow cabinets (clean work
stations).

AES Environmental maintains an ISO 9001:2008 quality management system to. To ensure
that all stages of manufacture are subjected to rigorous checks and that specified quality
standards are engrained in each product.

HEPA filters are individually tested and certified for efficiency, integrity and pressure drop
before installation in cabinets.

Each cabinet undergoes stringent testing of filter installations, airflows and other performance
aspects.

All tests are conducted by a NATA-accredited factory laboratory using calibrated apparatus
and test procedures.

Backed by a comprehensive warranty covering the quality and performance of materials and
workmanship, Mk5 Series cabinets are designed to provide many years of reliable operation.

Your investment in this cabinet and its contribution to your work programme should be
protected by regular specialised inspection, testing and certification. AES Environmental
maintain fully equipped field service laboratories in major Australian centres.

These laboratories provide comprehensive on-site commissioning, testing and certification
services for all safety cabinets, laminar flow systems, cleanrooms and HEPA filter installations.



2. APPLICATIONS AND LIMITATIONS

2.1 APPLICATIONS

Mk 5 Series Class 1I Biological Safety Cabinets are designed as modular workstations for use
in laboratory applications where personnel must be protected from the risks associated with
handling biologically hazardous materials with Risk Groups 2 & 3 as stated in AS 2252. 2.

In addition, Class Il cabinets provide a contaminant-free work zone for protection of cultures/
samples.

Mk 5 Series Class I Biological Safety Cabinets are designed as modular workstations for use in
laboratory applications where personnel must be protected from the risks associated with
handling biologically hazardous materials with Risk Groups 2 & 3 as stated in AS 2252. 1.

In addition, Class I cabinets provide a contaminant-free exhausted air for environmental
protection.

The installation and use of a Mk5 Biological Safety Cabinet introduces stages of physical
containment provided by the following barriers as stated in AS 2647. (Biological safety

cabinets — installation and use)

(a) Primary barrier; which provides immediate containment at the source (the biological safety
cabinet).

(b) Secondary barrier; which provides containment in the event of failure of the primary barrier
or a spill outside the primary barrier. An example of a secondary barrier is the room (and its
support facilities) within which the primary barrier (the biological safety cabinet) is located.

(c) Tertiary barrier; which is the building in which the secondary barrier is located.

(d) Quaternary barrier; which is the geographical site for the building constituting the tertiary
barrier.

Use of a biological safety cabinet in compliance with this manual will achieve the following:
(i) Protection, by the biological safety cabinet, of personnel directly engaged in handling
infectious materials.

(i) Protection of staff and facilities in adjacent work areas and in surrounding community.

(iii) For a Class II cabinet, additional protection of the cultures/samples is provided.



3. MK5 CABINET DESCRIPTION AND OPTIONS

3.1 DESCRIPTION

Within the division of AES Environmental, the Mk5 series includes the latest safety cabinets
from Email Air Handling. Designed and built in Australia, Email Air Handling cabinets are ideal
for laboratories seeking reliable and easy to use equipment.

The MkK5 range includes models to cater for most typical applications, including Class I & II
biological safety cabinets. Beyond this scope the company also has extensive experience in
engineering products for specialist applications.

These cabinets have been made for critical working environments, so all equipment fully
complies with the relevant Australian Standards. HEPA/Absolute filters are installed, each one
being factory tested to AS 4260.2 to ensure 99.99% minimum efficiency and scan tested to

AS 1807.6. These filters are manufactured by Email Air Handling in Australia.

Biological Class I & II Cabinets
Designed as modular workstations for use in laboratory applications, your Mk5 Class I & II
cabinets protects the operator from the risks posed by biological agents while providing

contaminant-free work zones for the protection of cultures and samples.

3.2 OPTIONS

Factory options available for Mk5 Series cabinets are:

« Gas tap (solenoid-interlocked)

« Service taps (air, CO2, etc.)

« Vacuum tap (disc filter holder)

« Extra power outlet (1 x power outlet supplied as standard feature)
« Choice of Top, L/H or R/H exhaust

« Gas tap Floor stand

» Floor stand, semi-adjustable (height to order)
 Electronically-controlled, height adjustable floor stand

« Decontamination panel



4. INSTALLATION, TESTING AND CERTIFICATION

4.1 INSTALLATION
4.1.1 LOCATION

Biological Safety Cabinets should be located away from:

« doorways

* passageways

« air diffusers

and the like of, which could influence cabinet airflow performance.

They should be located so as to permit exhaust of decontamination gases to atmosphere if
required.

4.1.2 SERVICES

AS 2647 Appendix A, describes considerations for exhaust arrangements. The room exhaust
may take the form of a secondary exhaust device.

Note: In accordance with AS 2252. Parts 1 & 2, Biological Safety Cabinets should not be

connected directly to the outside atmosphere or to any air-handling system within the building.

Attention should be given to the ergonomics of the operations and reference may be made to
AS 1339, AS 1470 and AS 1837. for cabinets on existing bench tops, space should be provided
for the operator’s legs and feet.

The cabinet should be connected to a suitable power supply — 240 volt, 50 Hz, 10Amp (15A in
certain applications).

Note: Power entry socket located on the side of the cabinet has a built-in 10Amp Fuse.

Power supply to the cabinet should be left on to ensure continual charging of the NiCd battery,

which maintains the alarm system.

« Gas and other services (where required) should be connected by a licensed gas fitter.

« When installing your cabinet on a Electrical operated floor stand, flexible tubing must be
provided to allow full adjustment reach.



4.2 TESTING AND CERTIFICATION

Cabinets are inspected and factory tested prior to shipment.

However, inspection and testing must be conducted on site immediately prior to initial use
(because of the possibility of stress effects during delivery and installation and the effects of
site conditions), after relocation of the cabinet, after mechanical or electrical maintenance and

after HEPA filters are replaced and in any case, at least annually.

The user should consider more frequent testing if circumstances warrant, e.g. if there is a major
change in the use of the cabinet or if there is a suspected mechanical fault, or where continued

compliance is critical to human safety.

Where testing has shown that critical performance requirements are not met and the defect
has not been corrected, the cabinet should be clearly marked to show that it is unsafe for use

and must not be used.

Note: As service personnel are required to access contaminated zones of the cabinet, gaseous

decontamination of the cabinet must be performed.

Critical performance requirements for the Class II Biological Safety Cabinet are: filter installation
integrity, air barrier containment, induced air leakage, air velocity and uniformity in the work

zone, and alarm operational check.

A test report, which includes the results of all tests conducted, is forwarded to the owner of the
cabinet after each certification. A certificate summarising the results is affixed to the cabinet at

the completion of each certification.

4.2.2 FREQUENCY

Cabinets are tested in the factory and further testing is recommended as follows:
* On site prior to use.

« After any electrical or mechanical maintenance.

« After filter replacement.

« After re-location.

« At least annually.

« If faulty cabinet operation is suspected.



5. CONTROLS

5.1 GENERAL

High-efficiency filters and fans deliver quiet operation and safety. Negative pressure zones
surround all positive pressure areas, eliminating the possibility of contaminated air bypassing
the filter or escaping from the cabinet. Outer shells are gas-tight for safe decontamination.

In operation, vertical laminar airflow through a HEPA filter bathes the work tray, dividing and

passing around the perimeter to create a biologically clean work area.

In Class II & Cytotoxic cabinets:

An air barrier across the work access opening, into the sump, reduces potential risks to
personnel from airborne contaminants in the work zone.

In Class I models, the airflows mix in the sump before recirculation via a return air plenum to
the top housing. Exhaust air is passed through a HEPA filter for return to the laboratory.

In Cytotoxic models, the airflows combine in the sump area beneath the work floor and pass
through an extra HEPA filter before recirculation via a return air plenum, to the top housing.
Separate fan/filter arrangements allow independent adjustment to maintain an effective air
barrier.

A microprocessor is used to control the speed of the blower motors. This microprocessor also

allows fingertip control of functions and status including:

« Cabinet performance and status clearly displayed in plain English.

*  Boost mode.

« Built-in stopwatch.

5.2 SWITCHES AND INDICATORS
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6. TECHNIQUES FOR EFFECTIVE CABINET USE

6.1 GENERAL

The user should be instructed by the microbiological laboratory safety officer in the degree of
protection afforded by the cabinet. In particular, the user should be made fully conversant with
the controls, alarms and airflow systems.

Written standard operating procedures should be prepared and made readily available to the

user.

6.2 PROTECTIVE GARMENTS

The user should wear a continuous-fronted garment (preferably of a low-shedding fabric)
with adjustable or elasticised closures at the wrists. Front-buttoned laboratory coats may be
unsuitable. Thin protective gloves are required for certain work. Protective garments should

not be worn outside the laboratory.

6.3 USE OF THE CABINET

6.3.1 PRE-USE CHECKS

The cabinet test certificate should be checked to verify its validity (less than 12 months old).
In general:

(a) Check that the unit is connected to a suitable power supply.
(b) Check that the exhaust air outlet is free from any obstruction, which may affect airflow.
(c) Check that the viewing window is firmly closed; switch off the UV lamp(s) and remove the

work access opening cover.

6.3.2 CABINET SERVICES
Class II Cabinet — switch on the cabinet and check the following:
1. Operation of blowers and audible alarms.

2. The magnahelic gauge to ensure that the static pressure between the laminar flow and
exhaust HEPA filters is within the appropriate usual range.

3. Fluorescent light operation.

4. The power outlet(s) and where fitted, any gas, service or vacuum taps.

5. The rear grille for obstruction, (by tissues, wipes etc).



6.3.3 PRE-OPERATIONAL PROCEDURES

1. Remove unnecessary items from the cabinet.

2. Check that the work zone surfaces are clean. If necessary, wipe down with a suitable
cleaning agent/ disinfectant. See 8.2 below. Allow the cabinet to run while being cleaned.

3. Plan work so as to place all materials in, or close to the cabinet and within reach of the
operator.

4. Place the working materials in the work surface.

5. Wipe down the external surface of all materials with a suitable cleaning agent/disinfectant
before placing them in the cabinet.

6. Allow the cabinet to run for at least 5 minutes before use so as to stabilise airflows and to
clear away any residual aerosols.

6.3.4 OPERATION

1. Effective contamination control practice should be used to minimise the transmission of
contamination into the work zone by the operator's hands and arms, and by uncleaned
work materials or equipment.

2. Unnecessary hand and arm movements in, and near the work zone can disrupt airflows and
cause cross-contamination.

3. Contamination-generating items such as papers, paper products and pencils should not
be used in the cabinet.

4. Care should be taken in placing materials in the work zone so as to minimisepotential cross
contamination.

5. At the end of work, leave the cabinet running and conduct the following procedures:

a. Clean/disinfect and remove all unnecessary materials to reduce the potential for cross
contamination and interruption of airflows; cabinets are not designed for protracted
storage of materials.

b. Wipe the work zone surfaces with a cleaning/disinfectant solution.

c. Allow the cabinet to run for at least 5 minutes.

d. Fit the work opening cover/UV shield (if provided).

e. Turn on the UV lamp (if fitted) for 20 minutes. See 10 below.



6.3.5 TROUBLE SHOOTING

6.3.5.1 IF NO AIRFLOW:

1. Check mains power supply.
2. Check 'RUN’ switch.
3. Check fuses.

4. Call authorised service technician.

6.3.5.2 IF LOW AIRFLOW VELOCITY:
1. Check mains power supply for low voltage.

2. Check prefilter for obstruction.

3. Check prefilter indicator and service prefilter if necessary.

4. Call authorised service technician.

10



7. MAINTENANCE, CLEANING AND DISINFECTION

7.1 MAINTENANCE

7.1.1 GENERAL

Under normal conditions of use, regular user maintenance is confined to routine work zone
cleaning and occasional prefilter maintenance. Any maintenance requirements outside the
scope of those detailed in this section should be entrusted to an authorised service organisation.

7.1.2 PRE-FILTER

An LED on the control panel, which is operated by a pressure sensor, indicates the need for
cleaning or replacement of the prefilter. As replacement prefilters are available from all Clyde-
Apac branches at low cost, many users may prefer to replace the prefilter when necessary,

rather than engage in cleaning them.

For those users who elect to clean the prefilter, the recommended cleaning procedure is as
follows:

1. Release the clips and remove the prefilter.

Gently tap the filter face-down to remove heavy dust deposits.

Gently wash the filter face-down in a warm (not hot) water and mild detergent solution.

Gently rinse the filter face-down with low-pressure mains water.

ik W

Allow the filter to dry completely before refitting.

7.2 CLEANING AND DISINFECTION
Appendix B of AS2243.3 details the properties of common disinfectants and antiseptics. Some
disinfectants and cleaning agents, although widely used in cabinets, can present problems

unless their limitations are understood and their use is controlled, for example:

(i) Hypochlorite solutions can corrode stainless steel and wet residue should not be left on

cabinet surfaces.

(i) Alcoholic solutions pose a fire hazard and should only be used sparingly and with the

cabinet running.
(iii) Abrasive compounds may degrade stainless steel and painted surfaces.
(iv) The grade and quality of stainless steel used in cabinet construction has a high degree

of resistance to staining and corrosion, but may be degraded by the use of unsuitable

cleaning agents.

11



8. HEPA FILTERS

HEPA filters, which arrest sub-micron particles, are the final physical contamination barrier in
laminar flow cabinets. They incorporate a very fragile filter medium which is easily damaged by

physical contact and which may suffer degradation if splashed with liquid.

HEPA filters can not be cleaned and are normally replaced when their increased resistance to
airflow impairs cabinet performance, when excessive leak repair is necessary, or when heavy

surface contamination occurs.

Replacement filters should be suitable for use in critical applications and should be individually
tested and certified in a NATA-registered laboratory. Arrestance efficiency should be not less
than 99.995% to the BS3928 Sodium Flame test. Additionally, filters should be certified for
integrity (freedom from pin-hole leaks) in accordance with AS1807.6.

Recommended replacement filters are Clyde-Apac Microseal™ which have been developed
for the most-critical applications. Some other filters, although labelled as meeting these
requirements, provide no means of traceability of factory test results, and their use can not be

recommended.

Determination of the in-situ integrity of HEPA filters and their installation is the most important
testing procedure for cabinets. Cabinets with suspected filter damage should not be used until

testing of filter integrity has been carried out.

12



9. UV LAMPS

Many laminar flow cabinets are ordered with an optional germicidal UV lamp fitted in the
work zone. The intended use, and occupational health and safety aspects of UV should be

understood by laboratory managers and cabinet users, for example:

1. UV can be a useful adjunct to surface cleaning procedures, but should not be seen as a

panacea that can replace good cleaning technique.

2. UVlampsshould be used for 20 to 30 minutes at the beginning and end of work programmes.

They should not be left on for extended periods.

3. Personnel should avoid exposure to UV radiation. Exposure may cause eye damage and

erythema. Work opening covers should be in place whenever UV lamps are in use.

4. Radiation intensity reduces over time due to degradation and external staining of lamps.
Where the use of UV is a significant element of surface decontamination procedure, regular

testing of lamp intensity and lamp replacement should be specified.

5. UV radiation degrades nitrile, plastics and rubber products and organic coatings, such as

those used in typical cabinet construction.

13



10. WARRANTY AND REPLACEMENT PARTS

10.1 WARRANTY
This cabinet is protected by a One (1) year warranty covering all materials, components and
workmanship.

We will honour this warranty on advice to a AES Environmental office or authorised distributor
with full details of the cabinet, including date of purchase, serial number, and the nature of the
fault.

Items which have a limited service life, such as fan motors, fluorescent and ultraviolet lamps
and HEPA filters, are not covered in respect of normal degradation over time. Servicing of the
cabinet by other than Email Airhandling technicians or authorised service agents may wholly

or partially invalidate the warranty.

10.2 REPLACEMENT PARTS
Only genuine Email Airhandling replacement parts should be used in this cabinet. A continuing

100% ex-factory availability of all replacement items is maintained.

The use of non-genuine parts may significantly compromise the protection afforded by the
cabinet and may invalidate the warranty. To obtain replacement parts, contact your nearest
Email Airhandling branch or distributor with the following information:

a. Full description of part(s).

b. Cabinet model number and serial number.

14



11. PRODUCT RANGE

In addition to MkS5 Series cabinets, AES Environmental manufacture the full range of Email

Airhandling standard and custom designed equipment, including:

« MKS Series Class I Biological Safety cabinets.

« MKS5 Series Cytotoxic drug safety cabinets.

« Cytotoxic drug safety cabinets.

« HEPA filter cleanroom modules.

« Laminar flow fume cabinets.

« OTS™ Series laminar flow horizontal and vertical flow operating theatre systems.
« Laminar flow powder containment booths.

+ Sterile animal holding units.

« Modular laminar flow cleanroom systems - horizontal and vertical flow.

» Custom designs for any application.
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