Biosafety and Biosecurity



What is biosafety?

1. Identify the possible hazards of the SAFETY RESPONSIBILITY

pathogen
2. Quantify the risks of the procedures

3. Implement control measures to

protect human health and

environment.

DEPENDS ON EVERYONE



Pathogens and Pathogenicity

*What are pathogens?
e Infectious organism

e capability of causing disease

*What is pathogenicity?

e (ase fatality rates

e Ability of the organism to invade the tissues
of the host



Pathogen Risk Groups — how dangerous is it?

*Risk group 1
e Unlikely to cause human disease

*Risk group 2

e Human disease and might be a hazard to workers;
e Unlikely to spread to the community;

e Effective prophylaxis or treatment available

*Risk group 3

e Severe human disease and present a serious hazard to
workers;

e Risk of spreading to the community,

e Usually effective prophylaxis or treatment available

*Risk group 4

e Severe human disease and is a serious hazard to
workers;

e High risk of spreading to the community;

e No effective prophylaxis or treatment available

Biological Agent Risk Groups*

Risk Group 4
likely to cause serious or
lethal human disease for
which preventative or therapeutic
interventions are not usually
available

Risk Group 3

associated with serious or lethal human disease for which
preventative or therapeutic interventions may be available

Risk Group 2

associated with human disease which is rarely serious and for which
preventative or therapeutic interventions are often available

Risk Group 1

not known to consistently cause disease in healthy human adults



The Risk-based concept: RG and BSL

The big misunderstanding

Risk groups = Biosafety level

Main objective of the LBM revision

Decoupling Risk groups and Biosafety levels

MORU ¢ Laboratory Biosafety Manual Revision

Tropical Health Network
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Bullet 1: Read bullet one and add - and this has led to risk groups being directly associated with biosafety levels, which is not appropriate. This approach also over simplifies a complex risk assessment/risk mitigation process that has now resulted in, for example, engineering and construction requirements that are not necessarily related to the actual risk. As with risk groups, biosafety levels also differ in name and description between and even within countries. 



The Risk-based approach to biosafety

Pathogen
(Hazard)

\ Process
Risk ,

[Likelihood + severity of harm]

MORU . Laboratory Biosafety Manual Revision

Tropical Health Network
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Pathogen is any micro-organism that has the potential cause harm
Risk is the chance (high or low) that somebody could be harmed by the pathogen along with the severity of harm that could be caused
It is imperative to note that a pathogen correctly contained does not pose a risk to the laboratory worker. It is only when it is manipulated/processed that it becomes a risk, and therefore the handling practices and containment measures should be derived from how the sample is going to be used.



Procedures with low likelihood of exposure

e Use of agar plates (e.g. streaking, spreading)
e Serial dilution

e Preparing/staining slides
 Nucleic acid extraction

* |nactivation

e Use of autoanalysers

o ELISA

e PCR

e Rapid diagnostic tests

MORU . Laboratory Biosafety Manual Revision

Tropical Health Network
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It is important to note that not all procedures present a high risk provided that good microbiological techniques are used. Such procedures include…



Procedures with high likelihood of exposure

Producing and using large volumes and high titres

Procedures that might have the potential to generate
aerosols

— sonication,

— deliberate generation of aerosols
Infecting animals

Using sharps

Necropsy where infection is suspected

Increasing virulence of organism

MORU e Laboratory Biosafety Manual Revision

Tropical Health Network
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And what do we mean by High risk procedures – those that create a significant risk and might include, but are not limited to…..
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Pragmatism is required given that, for example, some areas do not have sustainable funding or timely access to engineering capability even for simple things such as the servicing of biological safety cabinets (BSCs) – this is a prime example – next service date of this BSC is SOONEST. 
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Surface decontamination







¢ '2?1‘3," Y, World Health

{97 Organization uni Cef c,J

D 1S nfe Ct [olg Water, sanitation, hygiene, and waste management for
SARS-CoV-2, the virus that causes COVID-19

Interim guidance

Cleaning agents and disinfectants 29 July 2020

Many disinfectants are active against enveloped viruses, such as SARS-CoV- Notes: Ensure the
2, including commonly-used hospital disinfectants. Currently, WHO following is included on

recommends using: the disinfectant

« 70% ethyl alcohol to disinfect small surface areas and equipment between 1. Date of preparation

uses, such as reusable dedicated equipment (for example, thermometers, 2. Date of expiry
Goggles etc); 3. Name who
prepared

« sodium hypochlorite at 0.1% (1000 ppm) for disinfecting surfaces and 0.5%
(5000 ppm) for disinfection of blood or bodily fluids spills in health-care

I@&l”’”\@@.‘nea.gov.sg/our-services/pubIic-cleanIiness/environmental-cleaning-guideIines/guidelines-for-environmental—cleaning-and-disinfection

https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125
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¢ '2?1‘3," Y, World Health

L #2 Organization uni Cef c,,

D N nfe Ct [o)g (CO ntd ) Water, sanitation, hygiene, and waste management for
SARS-CoV-2, the virus that causes COVID-19

Interim guidance
Cleaning agents and disinfectants 29 July 2020
i. Infectious waste produced during patient care, including those with Notes: Ensure the

confirmed COVID-19 infection (e.g. sharps, bandages, pathological
waste) and should be collected safely in clearly marked lined
containers and sharp boxes.

following is included on
the disinfectant

ii.  This waste should be treated, preferably on-site, and then safely 1. Date of preparation
disposed. 2. Date of expiry
iii.  Preferred treatment options are high temperature, dual chamber 3. Name who

incineration or autoclaving.
iv.  If waste is moved off-site, it is critical to understand where and how it
will be treated and disposed.

prepared

https://www.nea.gov.sg/our-services/public-cleanliness/environmental-cleaning-guidelines/guidelines-for-environmental-cleaning-and-disinfection

https://www.who.int/publications-detail/infection-prevention-and-control-during-health-care-when-novel-coronavirus-(ncov)-infection-is-suspected-20200125

18



Biosafety Basics - Disinfectants

e - , Activated
biosalety 101 N\ rerocte
N o y
SURFACE DECONTAMINATION

REMEMBER...You are dealing with biohazards. Be SAFE.

Aldehydes

Chlorine
(bleach)

lodophors

Quaternary
ammonium
compounds

Disinfectant Prope

Properties
Broad effectiveness
Non-corrosive
Lower contact time
Mo scent or residue
Mon-toxic and non-staining
Longer shelf life
Inexpensive
Mo residue
No odor

Non-corrosive
Broad effectiveness
Bacterial sporicidal at extended contact time

Broad effectiveness

Effective against bacterial sporesat higher
contact time

Cheap

Little residue

Readily available

Broad effectiveness
Long shelf life

Non-corrosive
Slight residus
Some scent

Lower contact time
Longer shelf life

Non-corrosive
Mot easily inactivated by organic matter

LEL

Limitations
Generally not active against bacterial
spores
Combined products including acid to
inactivate bacterialspores require special
PPE

Varied activity

Sufficient contact time can be challenging
Flammable

MOT appropriate for use with human
material

Limited shelf-life once diluted
May require special PPE

Corrosive

May be inactivated by organic matter
Longer contact time

Limited shelf life once diluted unless
ready-to-use product with stabilizers

Inactivated by organic matter

Poor residual activity

Concentration must be 1-3% for efficacy
May stain surfaces

Varied activity
Mot active against bacterialspores
Can be inactivated by organic matter

May require PPE due to toxicity
Unpleasantsmell
Residus
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Biosafety Basics -
Disinfectants

SURFACE DISINFECTION:

What's hiding in the fine print2
QUATS BLEACH

EFFICACY

SUSTAINABILITY

FORMULATION MATTERS

Patented Ethyl Alcohol Technology

-

SUSTAINABILITY

& B 101 st www PurenLsunrace cost (TS

Table 12.2

Microbial Resistance and Approaches to Treatment

Susceptibility
Microbial Group to Chemical Treatment Recommended
Examples Germicides Required Germicides
NG Alcohols, aldehydes,
; Mycoptasma: Urea- Highily biguanides, halogens,
LA A plasma, Mycoplasma susceptible ;;ﬁ:ﬁge ozrone, peroxide,
: phenols, QACs
GGram-negative bacteria:
FPeeudamanas,
Escherichia
ARl LA Alcohols, aldehydes,
MRSA, MSSA, strep- Intermediat biguanides, halogen
TOCOCC, ENTerococ, Susceptible 4 Foot e okt
Legionells disinfection ozone, peroxide, some
phenats, some CQACS
Enweloped viruses:
HIV. HEV, HSW
Adenovirus, rotavings,
influenza
Alcohols, aldehydes,
Vegetative fungi: Siiecaniibia Irtermediate biguanides, halogens,
Asperoifus, Candida Al disinfection ozone, peroxide, some
phenals, some QACS
Some aloohols,
Fungal spores: Susceptible to High-level aldehydes, biguanides,
Aspergifius, Penicillium resistant disinfection halogens, perdxide,
same phenols
Maner'lj.-'ela}ped viruses: Aldehydes, halogens,
Parvovirus, HPV,
i : azone, peroxides
Maravirus Resistant 1o High-lavel
highly resistant disinfection ¥
Mycobacteria: i ooy
MTB, M. chelonae phensls
Aldehydes,
% ! : High-level high-cencentration
Bacterial spores: Highly I
| i i disinfection; halagens, peraxides
St GRE IR It sterilization lprolonged exposurne
time}
High-concentration
Nt recicians Priomns: Extremnely :ﬁ:\lation sodium hypochlonte
Sarapie, ICD resistant technigues andfor heated sodium

hydroxice

CACs, quaternany ammonium compounds; MASA, mathicillin-resistant Staphylococcus awreus; MSSA, methicllinsensitive Staphwio-
COCtus auveus; HEY, hepatitis B wirus; HS, harpes simplex wirus; HPY, human papiliomanirus; MTE, mypcobactena tuberculosis; KD,
lakob-Creotdeld disease
Adapted from McDonnell G, Burke P Disinfection: is it fime to reconsder Spaulding? J Hosp infect 200 1,78:163-170; hMeDor
Antisepsts, disinfection and sterfization. Trpes, action ang resistance. Washington, DC: ASK Press, 2007, Fanning 5. Altersd tolerance
10 baocides: hinks to antibiotic resistance? Faper poesented a1 miermatonal Asseaton of Food Progection (LAFP), ELrQpean Symposium
an Food Safety; 2011, The Netherlands, httpafisses toodprotection orgleventseuropean-aemposa 1 EdeFannng. pdf. Accessed
Movernber 15, 2012; Rutala W, Weber D. Guideline for disinfection and sterilization of pnon contaminated medical instruments. SHEA

guidelings, dfect Cantrol Hosp Epidiemd 2010031:100-117
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Disinfectants — Compatibility -

=1 = 4
'Q' H L i — L @
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TO BLEACH = 85| = 2|2
0 R N OT T 0 B L E AC H Surface Examples Dispatch® Healthcare® Healthcare®
Clorox Clorox Hospital Hydrogen Multi-Surface
Healthcare® Healthcare® Cleaner Peroxide Quat Alcohol
PO, & leader in inbection prevention and solutions, understands there are different variables Bleach Fuzion™ Disinfectant Cleaner Cleaner
and sensitivities in every healthcare selting; there is ne one wipe which can address B oncoLoay Germicidal Cleaner Towels with Disinfectant Disinfectant
el ﬂ‘uz“ﬁf’mmhhw'ﬁd"m' Ghaoh I3 riasled for + Highly sensitive patient Wipes Disinfectant Bleach Wipes Wipes

[ PATIEWT ROOM#-cooy

= Wisd patisnt population
= Cenghant A and fow
of vighors and healthcase

eolsionaty o] 1SOLATION ROOM pumps, medical
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access, enclosures * * * *

Fight Product: = Faliint on enenic precauticns for el e land * * * * * * * * * * *
Super Sans Cloah” « Deniand Tor Bime-bested and ore ectlnca an
Germicictal Disposalie Wips trusked disinfisctant electronic

Product: ABS assemblies
E OPERATING ROOM* Sani.Clokh” Bheach Packaging, tr
+ High caygen levels Garmicidal Disposable Wipe High-Density ackaging, trays,

= Rt garailin Ries
= Equipment and hand nenganms

sufaces sensitive ko rahol « Foehpaced wrwimrammm, E (HDPE) products
s R a— E Wall panels * K * * K
Ga e dal Dhsparsabe Wips Right Product, 2‘ Marlite" * * * * *
Supes Sani-Clath® g Hard molded

Standardizing be one product line
enaiblis oollaboration bebwean smironmental senioss

and nursing stafl, which leads fo suzcessiul infection prevention
practices, increased opportuniby for coot sevings and improved pabient culcomes.
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SAMI-CLOTH® BLEACH

et R e L device *kk | dkk | hkk | kkk | kkk
o T et T Copolyester component;
w::.';,:... y:..:r_, Vinyl Floors, furniture * * * * * * * *_ *_ * * * *
44 Micopaniims 50 Micreargunisen Wall panels,
et 110 S e e —— g;;p;g;tgshower Kkk | kokk | khkk | kkk | hkk
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Product
Sani-Cloth” AF3
Garmicidal Dts posabls Wips

+*[5 EMERGENCY ROON

‘Garmicidal Disposable Wips

SUPER SANI-CLOTH®

Clorox Healthcare® Disinfectant Materials Compatibility

)

ohnston

FOOD SERVICE & CLEANING SOLUTIONS

Acrylics (PMMA)

Phone displays,
incubators, X-ray
protective shields,
isolettes

* Kk

* K

* K

¥ ke

* x K

Keyboards,

Polyethylene

bottles, and other
industrial plastic

* X Kk

*x K

I

"N

I

Polypropylene
(PP)

plastic used for
bottles, trays,
device exteriors

* K K

* % K

* kK

* % K

* % Kk

Polyurethane (PU)

Upholstery, lights,
tubing, mattress
covers

*

*

*

Polyvinylchloride
(PVC)

Furniture,
mattress covers,
tubing, floors

* K K

* % K

* kK

* % K

* %k

Clear polymer

Sapphire Glass

Device screens,
protective covers

* % *

* % K

ol @

* % K

% %k *

il S Probsions] Dispossbies istersafional, inc Al ights meserved.

| Updated June 2017

© 2017 Clorox F

H
WiALTncARr 1212 Broadway, Oakland, CA 94612

| Products Company
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Emergency preparedness

* Preparing for emergencies is part of good
laboratory management plan

* Infectious spills
* Chemical spills
* Fire




Spills cleanup







Fire safety equipment

* Check fire extinguishers and fire alarms
regularly

* Practice the use of fire extinguishing
equipment




Chemical spill kit

e Commercial or home-made

e Should contain the following
—Pads or tissue to absorb chemical
—Vermiculite
—Dams
—Brush and Pan
—Chemical resistant bags




First Aid Kit




DO NOT PUT LOOSE
SHARPS IN THE TRASH

ﬁfii
IS
/7 BILLION ‘;\m

SHARPS ARE DISCARDED IN THE TRASH
EVERY YEAR.
Up to 850,000 people are injured every yearby
sharps that are not discarded properly. I
Used sharps can cut people,
. Infectthem and spread disease. !

P o
S - - =y

USE ASHARPS CONTAINER

[ nrt bénd or break needle

WARNING

Heedle stick injury can expose you to infectious
diseases such as Hepatitis and HIV.

TOAVOID IRIURY...

KEEP YOUR COMMUNITY SAFE

(DO NOT throwloose | DO NOT put sharps |
sharps in trash In recyeling

D0 NOT flush KEEP OUT
|, sharps down toilet | of reach of children

Kwikport” ~Ei
FoA

BE SMART
WITH
SHARPS

A

-

— - - -c'fl...
._-—-"i’ 'latm;g e g

GET A SHARPS CONTAINER

FREE sharps contalners may be available from
yaur doctor, hospital, health insurance or
medication supplier.

You can also buy a sharps container from
your pharmacist or online.

=
I‘-_h_- __ ;l_-i..,_l:

Portabie trawel containgrs “

—g |

Shams -'.'I!H'I'I:;il'rll' with Shargs Containes with
weriical drop shet Barimntal drop shed
I same sewm it in iliegal ta i yposs al dhrpe i the treh.
asecisied with s sy N a
Report problead el Paaspe depieal
o mdommauon et ke vl S by ! Oy AT
m hwumm;um
Fot i B o6 it vl ML Sl S




Sharps

Usea Sharps Container | UM ERTETTIG] ET T

Virually chick sharps container for
1) T etore homiog:Read i lobets.

MAKE SURE CHECK
claierisnotoverfibd  that containes i Lange

ordamagal. enogh 1o poar sham.

2 Putt sharp in contaliner immediately
afteruse,

uging sharps contabner
mn Il'ggﬂrllﬂ:'p
filled to FULL Bine.

a% instructed on label.

n Close sharps container
[ e conmrsr hve different denses

o Bring sharps contaliner to a sharps
e disposal program.

Find @ program thicegh your bral wase of pablic heallh
e, pour docton, vede risarian, hospital or pharmoes.

=

If You Cannot Get
aSharps Container...
FDA RECOMMEND'S ALWAYS 1 SING

FOM-CLEARED COMTAINERS

1 you do okt b thini pel el o, e iy ety hoounsaheld
{edatuine with | ol |t

Tigha frnting Bd
thal @t be
pextured

o MOT USE

Tl coii i clst bk v pu e il

g 00 ()

Wtk ¢ ol it ot cid Gluis conteing Wit beltle

Dispose of a household sharps
container whenitis 2/3 full:

1 Clese lid and tape shut.
_ Labe| container,

. Bering container
| toa sharps disposal program.

[ TVPES OF SHARPS DISPOSAL PROGRAMS:

&I Mol badk peagram Dropbam o sapewiiod
sl bory b

':p-:\-':||ul|:ll,' AP el ¢
P e degind on See

':!:::"'J'-'-: biwvge HEZatdas wiine
,;..;.;-4—.|‘i5ﬁ il b 5

' "
i ol Hnl s ookl GHGRTAITY, P Codaiiont I8 Doy
of fulltrash baeg amnd e nreguiar teash, *
[ NOT

el s ool
in FRCYOL G




Biosafety Basics - Gaseous Decontamination

Inherently risky procedure
Only performed if risk assessment indicates
Formaldehyde vs VHP

 Formalin (38%) is widely available in
pharmacies and cheap (500 m|=60 Baht)

* VHP infrastructure is expensive

Problems
* Lack of training leads to accidents

* Lack of PPE and Formaldehyde monitoring

 Low usage of Biological Indicators




Don’t take it home!

What's on YOUR

pAomey
Boor Kngp

Game
controller JE°S

on many surlsces.

Wt didl your fouch
hesdlay?

F.gm'

pancils

nBllth

Seatbelt

Wash Those Germs Away!

[ P TR———

Handwashing!

DO NOT BRING THEM HOME WITH YOU!

Sometimes we forget that the microorganisms we work with
can make us sick. Follow these lab practices and stay healthy.

WASH YOUR HANDS.

v/ BEFORE you start working
«/ AFTER working
+/ BEFORE you leave the lab

AVOID CONTAMINATION.

'/ LEAVE personal items
outside the lab.

\/ DO NOT eat and drink
inside the lab.

NEVER UNDERESTIMATE
A MICROBE.

\/ SAFELY store your samples
and cultures.

[\

-

DISINFECT your work area
before and after use.

EQCD @ & b earys o 1+ Bogl mail@escoglobal.com

+65 6542 0833 www.escoglobal.com

WORLD CLASS, WORLDWIDE.



Transport







Workflow







THANK YOU
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