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® Biosafety and biosecurity
® Biorisk management
® Regulation

® Classification of infectious substances



Biosafety and biosecurity

Biorisk management
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® Core requirements

® Hand hygine

>ﬂﬁ]\‘]ﬁ}uﬂﬁllfv‘|ﬁ'ﬂ’i$ﬁnﬂ : decontaminate /

deactivate
>ﬁmﬁ’umﬁgﬂ‘ﬁmmq : safe sharp procedure
> tloanumsniin a1 W5en I - PPE

v 9
> 1lpaium 311952111819 : prevent aerosol

formation




U = % a wA
mmﬂaaﬂnﬂmammw“!uﬁmﬂgmms

(Laboratory biosafety)
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(Laboratory biosecurity)
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LABORATORY BICSAFETT MANUAL
FOURTH EDTION
an

WHO LBM4 - Why do we need a global biosafety manual? [

FOURTH EDITION

* Provide harmonized approach on biosafety guidance
* Biosafety management
* Personal protective equipment (PPE)

* Emergencies
* Laboratory design, maintenance and biological safety cabinets

Biosafety in

* Disinfection and decontamination Microblological

and Biomedical
Laboratories

* Becomes the default national guidance in the absence of national -
guidance (e.g., US BMBL)

* Note: the WHO LBM is not a regulatory document it is up to
national governments to set up regulatory guidelines on biosafety
matters

Presented by Prof Stuart D. Blacksell, WHO LBM4 Editorial team member , June 2021




WHO LBM4 : The Risk-based approach to biosafety

The level of biosafety (practices and containment) depends both on the

pathogen and the process
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A

Pathogen
(Hazard)

\ Process
Risk ‘

[Likelihood + severity of harm]

Presented by Prof Stuart D. Blacksell, WHO LBM4 Editorial team member , June 2021




WHO Laboratory biosafety manual 4" Ed (2020)

LABORATORY BIOSAFETY MANUAL

CONTENTs T

ASSOCIATED MONOGRAPHS

LABORATORY BIOSAFETY MANUAL

* SECTION 1 Introduction FOURTH EDITION
* SECTION 2 Risk assessment

* SECTION 3 Core requirements

* SECTION 4 Heightened control measures

* SECTION 5 Maximum containment measures

* SECTION 6 Transfer and transportation

* SECTION 7 Biosafety programme management

* SECTION 8 Laboratory biosecurity

* SECTION 9 National/international biosafety oversight

Presented by Prof Stuart D. Blacksell, WHO LBM4 Editorial team member , June 2021
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LABORATORY BIOSAFETY MANUAL
FOURTH EDITION

* Released 21 Dec 2020

* 1 core document
* 7 companion monographs

» Subject-specific monographs
* More focus on people

o Risk assessment
* Less focus on buildings o Laboratory design and maintenance

* Ensure a practical, risk- and evidence-based o Biological safety cabinets and other primary containment devices

approach to biosafety o Personal protective equipment

* Flexibility o Decontamination and waste management
* Uphold good microbiological practice o Biosafety programme management

« Encourage sustainable facilities o Quthreak preparedness and resilience
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~ Biorisk Management-—
Assessment Mmgatlon Performance
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Risk identification Elimination or Substitution Control
Hazard/threat identification Engineering Controls Assurance
Likelihood evaluation Administrative Control Improvement
Consequences evaluation _ Fractices and Procedures
Personal Protective Equipment




| Blor.sk Management_ |
Assessment Mitigation, Performance

Risk identification f limination or Substitution Conitrol

Hazard/threat identification Engineering Controls Assurance
Likelihood evaluation Administrative Control improvement

Consequences evaluation Practices and Procedures

2ersonal Protective Equipment




v = Y q 1 9 A [y
O Hazard suase uingRauniane 1HNaouaso

Y

Y < A A Y, ~ ) Y
O Threat saanamu Wuauilniuaslanezihl
a o 1 : o J 1
NABUATIIADHDU TR W30 W89

Hazards in the laboratory

Biological agents Biological materials Chemicals
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Form 1: Risk Matrix

Hazard Probability Risk levels

Frequent | Likely | Occasional | Seldom Unlikely Extremely High —
Loss of ability to

A (5) B (4) C (3) D (2) E (1) work.

~ High — Reduced
H H YM ability to work
H M

I(4)
II (3)
11 (2)
IV (1)

significantly.
Medium - Reduced
ability to work

Low — There is no
impact or very little
impact on
performance to
work.

trophic: Could result in death, perm anent total disability, or irreversible severe environmental damage that violates law or regulation.

al: Could result in permanent partial disability, injuries or occupational illness that may result in hospitalization of at least three personnel or
ble environmental damage causing a violates law or regulation.

rate: Could result in injury or occupational illness resulting in one or more lost work day(s), or mitigatable environmental damage without
on of law or regulation where restoration activities can be accomplished.

gible: Could result in injury or illness NOT resulting in a lost work day , or minimal environmental damage not violating law or regulation.

rsin a day.

ely: Has occurred more than once, or/and task is performed several times a day, duration may approach 1 hour a day.
Dccasional: Will occur on occasion, is performed several times a day, and/or in typical durations under one hour.

eldom: Not likely to occur, or task is performed less than one or two times a day, or duration may be under a few hours a month.
Unlikely: May occur only under exceptional circumstances, or so remote as to be near zero in probability of exposure




Risk Matrix

Level of hazard probability

Frequent Near certain to occur or has occurred repeatedly, or/and task is

performed several times an hour, or/and duration may approach at

least 4 hours in a day

Likely Has occurred more than once, or/and task is performed several times

a day, duration may approach 1 hour a day

Occasional Will occur on occasion, is performed several times a day, and/or in

typical durations under one hour

Seldom Not likely to occur, or task is performed less than one or two times a

day, or duration may be under a few hours a month

Unlikely May occur only under exceptional circumstances, or so remote as to

be near zero in probability of exposure




Risk Matrix

Level of severity

Catastrophic Could result in death, permanent total disability, or irreversible

severe environmental damage that violates law or regulation

Critical Could result in permanent partial disability, injuries or
occupational illness that may result in hospitalization of at least
three personnel or reversible environmental damage causing a

violates law or regulation

Moderate Could result in injury or occupational illness resulting in one or
more lost work day(s), or mitigatable environmental damage
without violation of law or regulation where restoration

activities can be accomplished

Negligible Could result in injury or illness NOT resulting in a lost work

day , or minimal environmental damage not violating law or

regulation
T
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S BIOIWSK Management_ |
Assessment Mltlganon Performance

Risk identification Elimination or Subslitution Cornitrol
Hazard/threat identificat on Engineering Controls Assurance
Likelihood evaluation Administrative Control Improvement
Consequences evaluatiow _ Fractices and Procedures
Personal Protective Equipment

o
AMP model
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® Elimination or Substitution

¢ M Engineering Controls

e V Administrative Controls

e V Practices and Procedures

¢ M Personal Protective Equipment




o Blorlsk Management_ e
Assessment Mmgatlon Pe'rformance

Risk identification Elimination or Substitution Coritrol
Hazard/threat identification Engineering Controls Assurance
Likelihood evaluation Administrative Control Improvement

Consequences evaluation _ Fractices and Procedures
Personal Protective Equipment

o
AMP model
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M3aINQAIPENIMNAIBAIY autoclave

Performance

Control NRSURAYDY, log book,
Biological /chemical
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Biorisk Management =
Assessment, Mitigation, Performance

Risk identification Elimination or Substitution Control
Hazard/threat identification Engineering Controls Assurance
Likelihood evaluation Administraiive Control Improvement
Consequences evaluation i c ind Procedure

rotective Equipr
= ’

Zzther
Iinfﬁrlnuﬁun

Rewview risks and Evaluate
risk control measures

O _

Select and im plemeni
risk contral measures

= -




* The biological agent (SARS-CoV-2)

 Laboratory procedures and equipment
 Control measures already in place

* Facility

* Personnel

e Other factors




*Transmitted via aerosolized droplets (possibly aerosols)

» Vaccine available

*Highly contagious
Infectious dose unknown -
g
«Surface half-life uncertain consequence

*Non-specific and varied symptoms
* Asymptomatic persons can spread disease

*Severe morbidity among immuno-incompetent and some persons with

comorbidities

Likelihood of mortality increases with age and infirmity

*No preexisting specific immunity in human population

«Some antiviral drugs under trial; treatment of symptoms




Acerosol producing procedures:

Vortexing / Shaking / Centrifuging / Pipetting
Sharps use (glass or needles)
Culture — highly concentrated or large volumes of
virus

'Y
 likelihood




BSL 2/ BSL 2+

Safety and Security
» Restricted access to labs/corridors ® Doors labelled with

biohazard sign * Workflow — tidy and uncluttered

Ventilation * Sufficient ventilation * Directional airflow into

the lab

reduce the likelihood




Engineering control

BSL2 enhanced
BSC
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Practice & Procedure
* SO°P
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Engineering Administrative |Practice & Personnel
procedure protective
equipment
BSL2: enhanced Training /‘5\) msnoald PPE $A1wiia PPE i
/\)}}(\ MUISTU
Biocontainment: BSC GMP, SOPs Spill decon

2%§s)afety manual BSC

reduce the likelihood
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Heightened Control Measures (HCM) : Examples

Pathogen Routes of Example HCM controls
exposure

Mycobacterium Known LAl  AFB stain or - Aerosol -

tuberculosis Diagnosis via - Splash - Gloves, &m@zd gown, Goggles
GeneXpert - Contact -  Containme
(Low/medium risk) :

- ict access to laboratory
= Train and ascertain staff competenicy
BSC work surface disinfection post use
= Train and use validated disinfection and decon. methods
PN\ - Implement and train emergency procedures

Known LAl  In vitro Culture
(High risk)

Presented in BRM webinar , 8 June 2021




Heightened Control Measures (HCM) : Examples

AFB stain or -
Diagnosis via -
GeneXpert -
(Low/medium risk)

Mycobacterium Known LAI

tuberculosis

In vitro Culture -
(High risk)

Known LAI

Presented in BRM webinar , 8 June 2021

Aerosol
Splash
Contact

Aerosol
Splash
Contact

Pathogen Routes of Example HCM controls
exposure

- Gloves, dsown Goggles
- Containme F}
n

a validated BSC (Class | or Il) prior to cartridge inactivation

- Pragﬁsgiw
ict access to laboratory

g\ Train and ascertain staff competency

BSC work surface disinfection post use

Train and use validated disinfection and decon. methods
Implement and train emergency procedures

- Gloves, Solid fronted gown, Goggles

- Containment
- Work within a validated BSC
- Directional zirflow in lab
- Practises
- Restrict access to laboratary
- Train and ascertain staff competency
- BSC work surface disinfection post use
- Train and use validated disinfection and decon. methods
- Implement and train emergency procedures
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Biosafety & Biosecurity

(] Prevent Outbreak Biose curity ABiosafety: keep bad bugs away from people
@ Biosecurity: keep bad people away from bugs

® Training and awareness of risk o

® Biosafety containment level

® Registration of biological agents e e e e e

® Access control and biorisk

management Personnel Material Information Response
Security ppygical ACCOUN- [iangport  Security Management &
Security  tability  gecyrity Awareness Organisation

Presented by The Netherland Biosecurity Office, 8 June 2021
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®*Review of infectious substance shipping

regulations

®Risk assessment process




® Review of infectious substance shipping

regulations

® Risk assessment proeess




® International
® Regional

® National

ICAO = In@s&ional Civil Aviation Organization / ‘
/‘/ l
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® Review of infectious substance shipping

regulations

® Risk assessment process
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Risk assessment

z 'nmﬁue (Risk) = a7 (Likelihood) X A2
US4 (Consequence)

a1 %
. «
(Time) Wlf!ﬂ'liﬂl
(Likelihood) (Eventconseque
AUAYDINTS nce) :
INALUANTISY AYTULTIN
nAdu :
Unlikely = Possible
Rare (1) | "X s5Ple | Likely () | Freduent
Sevy Severe (5)
Acceptable risk ;"
tco Moderate
(3)
nse
que Minor (2)
nce) Insignifican
t(1)




101N

Y 9

d' ti' a N 1 (oY) 1 a\ A
® 521ANNTLNINDIUNATUIINVUTIAIDGIAALY
3-5 (399




* gquny/ uan¥n (Lost or damaged package)
* (1981957 A (Exposure or release of the agents)
a oA =

o ludfuamwusziiou / ngning (Lawsuit / Fines)

= A .
¢ ’giglﬂ'f.lﬂ')”lﬂﬁf@ﬂ“ﬁ@ﬁ”lﬁWimﬂfu (LOSS ofreputatlon / trust)







NuUIULazUTua AU IUNISVUES (The amount of

substances, how much, how often)
ANHUZVDINITINA 15A (Pathogenicity)
ANHULNITUIS 9 (Type of packaging, how it is packaged)

N 9 9 . . .
Al NUG]%IENQL?]EJ’WEN (Qualification of personnel involved)
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Key facts

» Vaccines used during the smallpox eradication programme also provided protection against
monkeypox. Newer vaccines have been developed of which one has been approved for
prevention of monkeypox

* Monkeypox is caused by monkeypox virus, a member of the Orthopoxvirus genus in the family
Poxviridae.

* Monkeypox is usually a self-limited disease with the symptoms lasting from 2 to 4 weeks. Severe
cases can occur. In recent times, the case fatality ratio has been around 3-6%.

* Monkeypox is transmitted to humans through close contact with an infected person or animal, or
with material contaminated with the virus.

» Monkeypox virus is fransmitted from one person to another by close contact with lesions, body

fluids, respiratory droplets and contaminated materials such as bedding.

 Monkeypox is a viral zoonotic disease that occurs primarily in tropical rainforest areas of central
and west Africa and is occasionally exported to other regions.

+ An antiviral agent developed for the treatment of smallpox has also been licensed for the
treatment of monkeypox.

» The clinical presentation of monkeypox resembles that of smallpox, a related orthopoxvirus
infection which was declared eradicated worldwide in 1980. Monkeypox is less contagious than
smallpox and causes less severe illness.

» Monkeypox typically presents clinically with fever, rash and swollen lymph nodes and may lead to
a range of medical complications.

Source: httDs://mf}w.who.int/news-room/fact-sheets/detail/monkevoox cited on 1 August 2022



https://www.who.int/news-room/fact-sheets/detail/monkeypox
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Category A:

An infectious substance which is transported in a form
that, when exposure to it occurs, could cause permanent
disability, or life-threatening or fatal disease in otherwise

healthy humans or animals.




Guidance on regulations
for the

transport of
infectious
substances 2019-
2020

Applicable from 1 January 2019

Y World Health
Organization

|indicative examples of infectious substances included in Category A in any form unless otherwise indicated

UN number and proper
khipping name

Microorganism

UN 2814

nfectious substance,
ffecting humans

Bacillus anthracis (cultures only)

Brucella abortus (cultures only)

Brucella melitensis (cultures only)

Brucella suis (cultures only)

[Burkholderia mallei — Pseudomonas mallei — Glanders (cultures anly)

Burkholderia pseudomallei — Pseudomonas pseudomallei (cultures only)

IChlamydia psittaci — avian strains (cultures only)

[Clostridium botuﬁnurr@res@

[Coccidioides immitis (cultures only)

[Coxiella burnetii (cultures only)

[Crimean-Congo haemorrhagic fever virus

Dengue virusdcultures only

Eastern equine encephalitis virus (cultures only)

[Fscherichia coli, verotoxigenic (cultures only)




Category B:

Infectious substances are subclassified as Category B
when they contain biological agents capable of causing
infection in humans or animals, but NOT meeting the

criteria for Category A
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Laboratory biosafety quidance for novel coronavirus (2019-nCoV/): Interim Recommendations

Initial processing (before inactivation) of all specimens
including those for sequencing and NAAT should take
place in an appropriately maintained and validated
biological safety cabinet (BSC) or primary containment
device.

Appropriate disinfectants with proven activity against
enveloped viruses used for the recommended contact
time, dilution and within the expiry date after the
working solution 1s prepared.

All technical procedures should be performed in a way
that minimizes the generation of aerosols and droplets.

Appropriate personal protective equipment (PPE) as
determined by a detailed risk assessment, should be
worn by all laboratory personnel handling these
specimens.

o Patient specimens from suspected or confirmed cases |

should be transported as UN3373, “Biological. 1
Substance, Category B”. Viral cultures or isolates should :
be transported as Category A, UN2814, “infectious |
substance, affecting humans”. )|

---------_---------,

3. Recommendations addressing
minimal/gssential working conditions
associated with specific manipulations in

laboratorv settinas

b. Routine laboratory procedures; including non-
propagative diagnostic work and PCR analysis

Non-culture-based diagnostic laboratory work, and PCR
analysis on clinical specimens from patients who are
suspected or confirmed to be infected with novel
coronavirus, should be conducted adopting practices and
procedures deseribed for conventional clinical and
microbiology laboratories as described below as “core
requirements”.

All manipulations of potentially infectious materials,
including those that may cause splashes, droplets, or
aerosols of infectious materials (e.g. loading and
unloading of sealed centrifuge cups, grinding, blending,
vigorous shaking or mixing, sonic disruption, opening of
containers of infectious materials whose internal
pressure may be different from the ambient pressure),
however, should be performed in appropriately
maintained and validated BSCs or primary containment
device by personnel with demonstrated capability.

Examples of routine laboratory procedures include:

* Diagnostic testing of serum, blood (including
haematology and clinical chemistry), respiratory
specimens such as nasopharyngeal and oropharyngeal
swabs, sputum and/or endotracheal aspirate or
bronchoalveolar lavage, stool or other specimens;




A101H

Tunsaimsvuasileesfiheasdafare SARS-CoV-2
Tdmatlsemna nasopharyngeal swab (NSP) Aol
Category B 1134 WHO

ouflumsasmeluszmamaun azdnegly Catagoty la
a. Category A
b. Category B

c. No shipping classification







