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BIOSAFETY & BIOSECURITY

What are the Factors That Shape
Our Current Thinking ?



Global Threats

RE-EMERGING
DISEASES




Outbreak of diseases is a global problem...

@ Ebola and CCHF

@ Influenza HSM1
Hantavinus
Lazsa fever

O Monkeypox
Mipah Hendra
MV-CJD
Rift Valley Fever
SARS CoV
VEE
Yellow fever
West Mile

Brucellosis
Cryptospporidiosis E Coli 0157
W Leptospirossis Multidrug resistant Salmonelia
Lyme Bomreliosis Plague




Who Takes The Lead in
Legislation, Regulations &
Guidelines ?



IMF Advanced Economies 2008

Laboratory Biosafety
Guidelines

AS/NZS 2243.3:2010 Safety in Laboratories
Part 3: Microbiological safety and containment.


http://upload.wikimedia.org/wikipedia/commons/7/75/IMF_advanced_economies_2008.svg
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL.pdf

What is a high containment facility?

Facility where there is high risk of
infection (animals or man) or release
of microbiological organism

May needed:

— Increased protective equipment
(PPE)

— Increased use of safety equipment
(BSC, IVC, etc)

— Increased facility containment
features




Hallmarks of high containment
facility design in developed countries

 Double door entry

* Directional airflow

* Negative pressure gradients
* Single pass air

* High air changes per hours
e Autoclave in or very near

* QOperates 24/7

e Redundancies, BAS, etc
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4. The containment laboratory —
Blosafety Level 3

The containment laboratory — Blosafety Level 3 15 designed and provided for work
with Risk Group 3 microorganisms and withlargs welumes orhigh concentrations of
Figk Group 2 microorganisms that poss anincreased risk of asrosol spread, Blosafety
Level 3 containment requires the strengthening of the operational and safety pro-
gramines over and above those for basic laboratories — Biosafety Levels 1 and 2 (set
outin Chaptsr 3],

Theguideines given in this chapter are presented in the form of additions to those
forbasiclaboratoriss — Blosafety Levels 1 and 2, which must thersfore be applisd before
those specific for the containmentlaboratory — Biosafety Level 3, The major additions
and changes are in:

1. Cods of practice
2, Laboratory design and facilitiss
3, Health and medical surveilance,

Laboratories in this category should be registered or listed with the national or other
appropriate health authorities,



Laboratory design and f acilities

The laboratery dssign and facilities for basic laboratories — Biosafety Levels 1 and 2
apply except whers modified as follows:

1. The laboratory must be separated from the areas that are open to unrestricted
traffic flow within the building, Additional separation may be achisved by placing
the laboratory at the blind end of a corridor, or constructing a partition and deor
or access through an antereom (&g a deuble-deor entry or basic laberatery —
Biosafety Lewel 2), describing a specific area designed to maintain the pressurs
differential betwesn the laboratery and its adjacent spacs, The antercom sheould
hawve facilities for separating clean and dirty dothing and a shower may also be
LECEsSarT,

2, Antercom doors may be self-desing and interlodiing so that only one door is
open ata time A break-through panel maybe provided for smergency sxit use.

3, Burfaces of walls, floors and ceilings should be water-resistant and casy to dean,
O penings through these surfaces (e g, for service pipes) should be sealed to facilitats
decontamination of the roomis).

4, Thelaboratery reom must be sealable for decontamination. Alr-ducting systemns
mustbe constructed to permit gaseous decontamination,

5. Windows must be dosed, ssaled and breal-resistant.

&. A hand-washing station with hands-free controls should be provided near zach
exit door.

7. There mustbe a controlled ventilation system that maintains a directional airflow
into ths laboratory room. A visua menitoring device with or without alarm(s)
should be installed so that staff can at all times ensure that preper directional
airflow into the laboratory room s maintained.

8. Thebuilding ventilation system must be so constructed that air from the contain-
ment laboratery — Biosafety Level 3 is not recirculated to other areas within the
building, Air maybe high-sfficiency particulate air (HEPA] filtered, reconditionsd
and recirculated within thatlaboratory When exhaustair from thelaboratory (other
than from biological safety cabinets) is discharged to the outside of hebuilding, it
must be dispersed away from ocoupied buildings and air intakes, Depending on
the agents in use, this air may be discharged through HEFPA filtsrs. A heating,
ventilation and air-conditioning (HVAC) contrel system maybe installed to prevent
sustained positive pressurization of thelaboratory. Consideration should be given
to the installation of audible or dearly wisible alarms to notify personns of HVAC
system failure,

021+



2

LA DTSR
EASEAFETY BUANLIAL

7. There mustbe a controlled ventilation system that maintains a directional airflow

inte the laboratory room. A visual monitoring device with or without alarmi s)
should be installed so that staft can at all times ensure that proper dirsctional
alrflow into the laboratory room 1s maintained.



8. Thebulding ventilation system must be so constructsd that air from the contain-
ment laboratory — Blosafety Lewel 3 1s not recirculated to other areas within the
building, Alr maybe high-efficiency particulate air (HEPA) filtered, recondifioned
and reciraulated within thatlaboratory. When exhaustair from the laboratory {other
than from biological safety cabinets) 15 discharged to the outside of thebullding, it
must be dispersed away from occupled buildings and air intakes, Depending on
the agents In use, this alr may be discharged through HEFPA filters. A heating,
ventlation and alr-conditioning (HVAC) control system maybe installed to prevent
sustained positive pressurization of the laboratory, Consideration shouldbe given

to the installation of audible or dearlywisible alarms to notity personnel of HVAC
systermn fallure,




What is practical ?

Based on the Risk Assessment of the Agents and Type
of Scientific Activities in the Containment Lab, can the
following be considered ?

* Create directional airflow only when lab in use
— Why run labs when not in use?
— Can you turn them off at night?
— Can you turn them down (sleep mode)?
 Reduce air changes per hour

— Less air being moved = less energy used

— What would be the acceptable minimum A
* Recycle air after HEPA filtering

— WHO guidelines



High Containment Lab - What is Practical
for Developing Countries?

- The FAO-APBA Experience —

Considerations
towards a practical approach in high
containment for developing
countries

Dr Pawin Padungtod
Dr. Robert A. Heckert
Dr Teck Mean Chua
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The Asia Pacific Region
- A hot-bed of Emerging & re-
emerging diseases in the recent
decades
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General Observation — BSL3

* Desighed incorrectly,

* Not operating correctly,

* Not being used correctly, or
* All of the above.







IV. Challenges

m Existing structure of veterinary services constrains direct management

by a central veterinary authority of all activities needed for animal
disease control

m Poverty and belief system inhibit adoption of prevention
measures to protect poultry
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FUTURE TRENDS IN BIOCONTAINMENT ?

The goals are not about closing gaps between developed and
developing countries but to provide :

v" Practical solutions to effective biocontainment in countries
that have limited resources.

v

v The effects of global warming and higher energy cost will
demand a more “green technology approach” towards the
design and operation of high containment facility

v Threats of bioterrorism, emerging and re-emerging diseases
will continue to drive further the integration of national
communities to a global biosafety community



Biosafety & Biosecurity Program

Multi-discipline Approach

Science Facility,
(Risk Assessmeni Engineering &
SOPs, etc.) Equipments

STRIVE FOR A GOOD BALANCE WITH ALL RELEVANT DISCIPLINES



W ERETL
Administrative Controls

Effective Biorisk
W ETETL 0

Engineering
Facility design, HVAC,
Equipments, BSCs, etc

Science

Risk Assessment,
SOPs, etc




What is practical ?

Based on the Risk Assessment of the Agents and Type
of Scientific Activities in the Containment Lab, can the
following be considered ?

* Create directional airflow only when lab in use
— Why run labs when not in use?
— Can you turn them off at night?
— Can you turn them down (sleep mode)?
* Reduce air changes per hour

— Less air being moved = less energy used

— What would be the acceptable minimum A
* Recycle air after HEPA filtering

— WHO guidelines



Some Considerations for Future
Development in Biocontainment

Background : Not all BSL-3 labs have the same scientific
activities and faces the same biorisk

Question : Can BSL3 Laboratory be further classified ?

» in accordance to the design approach
that provides the necessary
containment based on the risk

assessment of the intended activities
of the lab



Biosecurity Challenges

* In many developing countries, the focus could still be on
the fundamentals of biosafety as many of the facilities
handling infectious agents were built more than 10 or 20
years ago with little or limited provision for biosafety and
biosecurity measures in their design and practices.

“Physical security to reduce the risk of unauthorized access
to a laboratory is relatively weak in nearly every region”.
Survey of Bioscience Research and Biosafety and

Biosecurity Practices in Asia, Eastern Europe, Latin America,
and the Middle East. Applied Biosafety. 2009




Biorisk Assessment

_— T —

Strength of a Chain is measured by its Weakest Link

- Developing countries can pose as the weakest link in that chain of control
in biosecurity against the misuse of biological agents to inflict harm.


http://upload.wikimedia.org/wikipedia/commons/7/75/IMF_advanced_economies_2008.svg
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Thank You

tmchua@tll.org.sg




