—

Sustainable & Locally Practical Solutions for
Laboratories in Resource Limited Countties

M. Ellis
Executive Director
International Federation of Biosafety Associations




International Federation of Biosafety Associations

* International non-profit NGO established in 2001
@ IFB A * Member national & regional biosafety associations

* Observer organizations (govt’s, academia,
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International Federation of Biosafety Associations

* Over 60 National/Regional biosafety association members &
observers worldwide
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International Federation of Biosafety Associations

Collaborate with WHO, OIE, ASLLM, CDC Global AIDS,
Chatham House, CEN/ISO and many others as related to safe
and secure laboratory facilities
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International Federation of Biosafety Associations

* Member of Stop TB Partnership’s Global
Laboratory Initiative

* Key GLI priority 2014 — “risk-based &
sustainable engineering solutions for TB

TUBERCULOSIS
LABORATORY

laboratories” SIOSAMETY MANUAL
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Laboratory biosafety, involving a task force to achieve consensus on appropriate biosafety standards for TB laboratories
in resource-constrained settings, develop appropriate biosafety manuals, and design a comprehensive training plan and
training matenals



Biocontainment Engineering Working Group

* scientists, biosafety professionals, architects, engineers, facility

maintenance staff, equipment manufacturers from around the world
* Malaysia, Indonesia, India, Uganda, South Africa, Tanzania, Kyrgyz

Republic, Switzerland, UK, Canada, US, ....
¢ familiar with working in, maintaining, designing, building, certifying
BS1.2/3/4 laboratories for both human & animal health
* understand local, practical issues in building and maintaining cost-
effective facilities that are sustainable in resource limited countties
over the longer term




Biocontainment Engineering Working Group

BEWG met in 2012 in South Africa

Gathered data on local challenges using real-time audience
participation “Data on the Spot”

Developed priority projects and needs for resource limited countries
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2nd Annual Conference

~@&  Biosafety and Biosecurity:
Oa Bullding Sustainable Capacity

Q@ June 28-29, 2012 Jetanes shurg, South Africa
Sandton Conventien Centre
@®  Working Group Two
Practical and Sustainable Risk-Based

.. Biocontainment
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BEWG Industry Partnerships

* Developed partnerships with private industry to achieve
innovative & sustainable solutions for laboratory design

Modular laboratories for TB and BSL-2/3 Applications
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BEWG Industry Partnerships

* Developed partnership with Nuaire to achieve locally practical and

sustainable solutions for BSCs

Promoting Biosafety and Blosecurity
through Worldwide Collaboration
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Challenges in Resource Limited Countries

Cost pressures to build and maintain facilities

Local unavailability of highly technical equipment
Unreliable utilities

Unfamiliarity of constructing and operating a highly
complex laboratories




Cost Pressures in Resource Limited Countries

* Does your institution have funding for?
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Cost Pressures in Resource Limited Countries

- Many resource limited countries need to routinely handle highly
infectious diseases (IB, avian flu, anthrax, foot & mouth)

. Do not want to ~overdesign’ laboratory facility

Laboratory space (especially BSL3) is very expensive to build, operate and
maintain

Working at BSI3 is less efficient (protective clothing, entry/exit
procedures, medical surveillance)

Impact of Containment Level

BSL2 BSL3 BSL3 BSL3 BSL-4

OPERATING COSTS




Cost Pressures in Resource Limited Countries

Big money....

=
Pocket change....

When all you need is this .....




Cost Pressures in Resource Limited Countries

Use limited resources towards a “rational” approach that 1s risk-
based, cost-effective, practical and sustainable

Identify the most effective technologies within country
“context” — use of inappropriate technologies wastes resources
and drains funds from more effective interventions

Medical Equipment Study

100 -
Original value

Value as a result of incorrect rocurement
Value as a result of over-sophistication

Value as a result of irrational use

Value as a result of lack of spare parts

Percentage of equipment value
o
©
I

Value as a result of lact of maintenance and repair
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Prior to use After use

Source: Swiss Center for International Health, Basel, 2005



Risk-Based Approaches to Biocontainment

Does not prescribe specific BSL.2 vs BSL3 requirements
Scalable approach based on local risk assessment
Balance between operational practices & engineering solutions

Identify local solutions that are practical and can be cost-effectively
sustained over the long term
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Risk-Based Approaches to Biocontainment

Iessons learned on risk-based
approach for new laboratory in
Kyrgyz Republic

HUMAN AND ANIMAL HEALTH D@Sigﬁ completed but lab not bllﬂt

BIOLOGICAL CONTAINMENT LABORATORY e
THE KYRGYZ REPUBLIC (local political issues)




Risk-Based Approaches to Biocontainment

Experienced team to conduct risk assessment and
recommend approach to laboratory design & construction

Architects, engineers, scientists, biosafety, O&M, security
Uncertainty leads to overdesign $33$3$

\[ How the system was
What the user asked for | 'What the user really |
l wanted . Gtlgnd




Risk-Based Approaches to Biocontainment

Team needs to be familiar with latest diagnostic technologies
and approaches for setting up laboratory networks (e.g. Xpert
MTB/RIF)

Recommend appropriate biocontainment equipment & facilities

@) yoriaveatt TUBERCULOSIS
DIAGNOSTICS e
xpert MTB/RIF TESt /‘*"" &E' (MODS, NRA, CR)

WHO RECOMMENDATIONS Swa I

The rapid TB test — known as Xpert MTB/RIF- is a fully-
automated diagnostic molecular test. It has the potential 1o
revolutionze and transform TB care and control The test

» simuitaneously detects TB and rfampicin drug resstance
* provides accurale results in less than two hours so that
patients can be offered proper treatment on the same day
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Risk-Based Approaches to Biocontainment

Plan facility in accordance with capabilities of local facility
operators and maintenance trades to construct and sustain
facility over the long term

Incorporate local equipment and import only what cannot

be sourced locally




Risk-Based Approaches to Biocontainment

* Conserve human and financial resources by sharing

laboratory between programs (different diseases, human &
animal health, academia)

* Adjacency of spaces & efficiency of tlow

Shared support

> Human Health

o bl B L
T EET
b

Animal Health -§
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Shared entry



Risk-Based Approaches to Biocontainment

* Balance between operational procedures and high-tech
engineering solutions

¢ Use HEPA bonnet cages or flexible film isolators instead of
ventilated cage racks for small animals

Old open cages

have many cage parts and filters to
maintain; need to balance with room

frequent cage changes due to poor microenvironment
(but labour is inexpensive)




Risk Based Approaches to Biocontainment

Where to save $$$%
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Risk-Based Approaches to Biocontainment

Simple HVAC solutions
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“Air tight” Level 3



s ¥
Where Else to Save $$%

Energy costs (e.g. cooling single pass air)

Consider recirculation, natural ventilation options

Energy S
Fans (kWh) | 280,034 |$ 35788

Pumps (kWh) 113,195 $ 14,466 M Fans

Cooling (kWh) 3,546,748 |$ 453,274 " Pumps
4 .

» Consumpfion Break-Down

27,468 $ 32,769

$ = Il Heating

T 6$ 536,298 Humidification

Sum of previous figures




Natural Ventilation

BEWG developing position papers and models for
approaches to natural ventilation for laboratories

Test run the model in developing country
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Natural Ventilation

Developing prototype designs
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Practical Sustainable Approaches TB Labs

Natural ventilation may be applicable for low level TB labs

Biosafety for TB Laboratories: lavolving Local
Professional Associations in Practical
Sustainable Approaches

WHO Publication/Guidelines

Natural Ventilation for
Infection Control in
Health-Care Settings

Edited by:
s eyl . James Atkinson, Yves Chartier,
Drtren Mader Apgrach = 18 ksbomsawy Mok Carmen Lucia Pessoa-Silva,
ety s Ao st Paul Jensen, Yuguo Li
and Wing-Hong Seto




Practical Sustainable Approaches TB Labs

BEWG also exploring modular approaches for TB labs
Hopital Universitaire Justinien, Cap Hazitien, Hait:




Practical Sustainable Approaches TB Labs

*  Ventilated workstation

Ventilated
Workstation Manual
for AFB Smear

Microscopy




Biological Safety Cabinets

Many laboratories around the world do not have access to
expertise & equipment to certify biological safety cabinets




Biological Safety Cabinets

Some programs to train certifiers and provide equipment

- Canada’ s Global Partnership Program (Central Asia)

- ACLEM (African Centre for Laboratory Equipment Maintenance)




Biological Safety Cabinets

Developing new user friendly functional user test to verity
correct operation of critical elements of BSC safe operation

Vanes measure airflow acros
cabinet opening




Biological Safety Cabinets

Simple decision trees & guidance for selection of BSCs that
can be locally maintained

Type A2 recirculating, limit ducted Type B2, robust BSC with fewer

automations

_Product _ Clean Bench

Worker & Class | BSC
Environment

Biologicals & Hard Ducted Type B2

Volatile Chemicals
Protection )

Worker, Product Class Il BSC Biologicals & Canopy/Thimble Type A2
& Environment Volatile Chemicals ("minute qty)
Biologicals only (no chemicals) Recirculating Type A2

Class | & Class W BSC
Decision Tree
DRAFT

NOTES

@ 82, there are additional costs associated with ducting and external exhaust fan
© Volatile chermcals could include solvents, gases
@ "Minute quantites requires defistion / quantification.




Sustainability of Laboratory Investments

Carefully manage biosafety equipment, facilities & technology

* Selected propetly; used correctly and to maximum capacity; lasts as long
as possible

Cannot underestimate recurrent costs, infrastructure needs,

knowledge of application, & maintenance (technical and
managerial 1ssue)

B. Without efficient technical support

% normal potential of equipment
»
never reaches full potential
100% - from tha start
output
potential
working at greatly
reduced potential
discarded
—
long storage, installation, and long periods of downtime, and naver Time
commissioning period beiore returmed to initial working potential
equipment is ready for operation
I: >
raduced lifetime of equipment on-going




Sustainability of Laboratory Investments

IFBA Biocontainment and Engineering Survey
8. How does your institution maintain, calibrate, and certify the equipment? (check all that
apply)
IMENLON S Own # ) eers e NCaNy
Specaian avalabie wihs Be county
Speciabars Iviiably oee e o e ot

(- = 4 |FBA Biocontainment and Engineering Survey

Wt ok gesaty 2% | 15, Does your institution have access to reliable utility sources? (check all that apply)
Omer e zse 300ty Nodccen IR e acoes  TEOSNAca  GS100% Aces Mot Aoplcstie
Owr Lbormory does ™9 Ercaroty
Ge'vr;crf\ Wee
Fusl (Dackug)
Pledte \oertty Specte Converra
9.) Laboratory equipment is not maintained because:
ick top 3 choices) (priority rankin Responses
Don’t know how to maintain equipment 28 8.28%
No funds for spare parts 124 36.69% w Don’t know how to maintain equipment
No maintenance personnel on staff 94 27.81%
Don’t know how equipment should properly function. 59 17.46% ® No funds for parepats
Lack of supporting utilities (e.g. clean water, power). 33 9.76% . No maintenance personnel on staff
Totals 338 100%
m Don’t know how equipment should properly function.
w Lack of supporting utiities (e.g. clean water, power). <9




Mentoring Biocontainment Engineers

Mentor those new to the field of biocontainment laboratory
operations & maintenance

Provide leadership and nurture champions
* Perpetual optimismis a force multiplier — “The Ripple Effect”
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Mentoring Biocontainment Engineers

IFBA Sustainable Biocontainment Engineering Award

Identify and celebrate individuals who have developed
innovative approaches with little resources

Cash award and travel support to conference/training event

e The award will be given to individuals or teams that create effective biocontainment engineering solutions that improve worker
safety, environmental safety, or security. In addition, solutions must fulfill one or more of the following criteria:

o Be relatively low cost, and/or reduce maintenance costs;
o Be practical and sustainable;
o Can be constructed of locally available materials, and maintained using locally available expertise;
o Have minimal environmental impact;

e Engineering areas where solutions relevant to this award could be developed include, but are not restricted to:
o Waste disposal (biological, chemical, carcass, etc)

Primary containment- work space / air flow cabinets

Decontamination

Air flow / filtration

HVAC (Heating Ventilating Air Conditioning)

Supply chain / maintenance improvements

Containment facilities, temporary or permanent

Personal Protective Equipment

Biosecurity
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IFBA Certification of Professionals

IFBA creating new certification program for biosafety,
biosecurity and biocontainment professionals

Offer certifications in different technical disciplines with
oraduated levels within each competency

Foster continual learning and professional development
throughout an individuals career

Basic Biorisk Management
Technical Technical Technical
Competency Competency Competency
C L C

INTERNATIONAL ISO/IEC
STANDARD 17024

Level 1 “Professional Level 1 Professional Level 1 Professional
Certification™ Certification™ Certification”
< < t Conformity assessment — General
requirements for bodies operating
Level 2 "Specialist Level 2 "Specialist Level 2 "Specialist certification of persons
Professional Certification™ Professional Certification Professional Certification®

Evalvation de Ia conformité — Exipences génsrales pour ks
onpanismes de camfcation crocédant 3 ia certfication de personnes



IFBA Certification of Professionals

Pilot testing in 2014:

Basic Biorisk Management (prerequisite for all other certifications)

Biological Waste Management
Further priority certifications to be developed in coming years:

Biological Laboratory Design & Maintenance
Biosafety & Biosecurity Program Management
Laboratory Biosecurity

Animal Biosafety
Biological Safety Cabinets

Subject matter experts and stakeholder commmunity involved in
identifying competency requirements for each technical discipline

f@— SUSTAINABLE LABS CANADA
= LABS ECOLOGIQUE DU CANADA




