Safety in virology Lab

* Diseases caused by viruses have great public health significance

* A diagnostic virology lab. should be located in a separate building or
room to:

" restrict entry of visitors
" prevent contamination

" facilitate maintaining biosafety standards

* In lab-acquired infections, main routes of infection reported are:

1. Oral ‘ F;g;

" Eating, drinking, & smoking in the lab. d‘- S

* Mouth pipetting, TV /4
o -~

" Transfer of microorganisms to mouth by contaminated fingers or

articles



2. Through the skin

Injuries by needles

" sharp instruments, or glass

Animal bites and scratches

Cuts and scratches

3. Through the conjunctiva

" Splashes of infectious material into the eye

" Transfer of pathogens to eyes by contaminated fingers

4. Through the lungs

Inhalation of airborne microorganisms



Biosafety requirements

* Viral pathogens divided into 4 risk groups

based on the risk posed to :

" individuals

" communities

(Box 1)



Box 1: Classification of infective micro organisms by risk group

Risk Growp 1 (no or low individwal and community risk)

L

A microorganism that iz unhikely to cause human or animal disesse.
Example - Adeno-associated wvirus (AAV) types 1-4

Risk Group 2 i(imoderate individwal risk, low community rizk)

L

A pathogen that can cawse human or animal disease but is unlikely fo be a
sanious hazard to laboratory workers, the community, livestock or the
enwinonment.

Laboratory exposures may cause sernows infection, but effective treatment and
preventive measures are available and the risk of spread of infection i=s imited.

Examples include herpes viruses, foot-and- mouth disease viruses, adenovirnesas
and unconventional slow vireses_

Risk Growup 3 (high individual rigk, low community risk}

L

A pathogen that ususlly causes senicus human or animal dissase but does not

ordinarily spread from one infected individual to another. Effective treatment
and preventive measuraes are availabla.

Examples incluede human immunocdeficiency virus (HIV), hepatitis B virus (HBV),

hantavirusas, Japanese encephalitis virus (IEV), rabies, rift wvalley fever and yellow
fever virus

Risk Growp 4 (high individual and community risk)

L

A pathogen that usually cawses seriows human or animal disease and that can be
readily transmitted from one individwal to another, directly or indirecthy.
Effective treatment and preventive measwures are nof wsually aveilable.

Examples include Lassa fever, filovirnesas, smallpox, Crimean-Congo
hasmorrhagic fever, avian infleenza winesas, Nipah virus, Russian spring-summer
encephalitis and Kyasanur forest disease winuses.



* Biosafety infrastructure must be designed on the basis
of risk assessment for handling specific pathogens

* An organism that is assigned to Risk Group 2 (RG2)
require:

- biosafety Level 2 (BSL2) facilities

- equipment

- practices

- procedures for safe conduct of work

* Desired BSL are established on the basis of
professional judgement based on risk assessment

(Tab.1)



Table 1: Relation of RG to BSL, practices &

eauinment
- Biosafety level | Laboratory type Lnfscumfnry Safety equipment
group practices
1. Basic—in Basic teaching, Good Mone; opan bench
Biosafety Level 1 research mul crodbiological ok
technigues
(GMT)
2. Basic—in Primary health GMT plus O p=n banch plus
Biosafety Level 2 EEVICES; protective biclogical safefty
diagnostic clothing., cabinet {BSC) fior
EErVICES, bichazard =ign potential asrosols
research
. Containment—in Special Lawvel 2 plus B5C and/for other
Bicsafety Level 3 diagnostic special clothing, primary dewvicas for
BErVICEs, controlled access, | all activities
research directional
airflow
4 BMaximum Dangerous Level 3 plus Class 1l BSC, or
contaimmment—in pathogen units airlosck eniry, positive pressura
Biosafety Leveal 4 shvowear exit, suits in conpunction
special waste with Class Il BSCs,
disposal double-anded

autoclave (through

the wall), filterad
air

(WHO Manual on Biosafety, 2004)




* Every country should have at least one
National

Lab. that is equipped with BSL3 facility

Re: most of the viral pathogens that have
emerged in the recent past have been agents
that require BSL 3 facilities for handling
specimens & cultures

But, if resources are limited, a BSL 2 lab.
With negative pressure is essential to handle
most emerging pathogens



Tab.2 Summary of biosafety level

requirements
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Apart from the BS requirements, the following need to be
considered in virology lab

" Adequate space must be provided for the safe conduct of
laboratory work & for cleaning & maintenance

" Ideally, the entire lab. should be air conditioned to maintain
a dust

free environment & an ambient Temp. of 22-25°C

" Walls, ceilings & floors should be smooth, easy to clean,
resistant to liquids & resistant to chemicals & disinfectants
normally used in the lab.

" Floors should be slip-resistant

" Bench-tops should be impermeable to water & resistant to
disinfectants, acids, alkalis, organic solvents & moderate heat



Illumination should be adequate for all activities

Open spaces between and under benches, cabinets &
equipment should be accessible to cleaning

Storage space must be adequate to hold supplies for
immediate use and thus prevent ~'--**~> ~= ha=ah fonc

All doors should have vision pane

~Pas dgtrangers au

preferably be self-closing e




" Facilities for storing outer garments, personal
items as well as having tea & lunch &
restrooms should be provided outside the lab.

working area

" Hand-washing basins with running tap water
should be provided in each lab. room,

preferably near the exit door

" There should be reliable & adequate:

v electricity supply

v emergency lighting for safe exits



" Safety systems should ce

- fire

electrical emerge

emergency shower

eyewash facilities

Waste disposal

" Avoiding overcrowdin

" Preventing unauthori

BIOHAZARD

entry into the lab. area ADMITTANCE TO AUTHORIZED PERSONNEL ONLY

P90 OHM

Biosafety Level:

Responsible Investigator:

In case of emergency call:

Daytime phone:

Authorization for entrance must be obtained from
the Responsible Investigator named above.



Standard Safety

Practices
DO NOT!



http://www.coffeenerds.com/coffee-pictures4.jpg

Standard Safety Practices




Safety signs

T oxic. Damage to health
Harmmful or irmritant. Lesions
Corrosive. Lesion (evyes)
Flammable. Easily ignite
Combustve. No O, needed
E xplosive.

Hazardous for environnment
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Do you see anything wrong?




The risks for lab.workers
Most frequently reported infections in USA (1979-1999)

Agent No. of Cases
M.tuberculosis 223
Q fever 176
Hantavirus 169
Hepatitis B virus 84
Brucella sp. 81
Salmonella sp. 66
Shigella sp. 56
Hepatitis C virus 28
Cryptosporidium sp. 27

Total 1074




Research Employee Injuries (1993-
1997)

strain, fracture

9% 4 Repetitive stress
Needle puncture

Animal bite, scratch, 4%
Other, 3%

Burn, 3%

Allergy, 1%

Laceration

Howard Hughes Medical Institute, Office of Lab. Safety



* Specimen reception/collection rooms

" Should be separated from offices
" Treated as a potentially dangerous area

" Floors & surfaces must be leak-proof &

amenable to decontamination procedures
" A hand basin must be available

" Access should be restricted to authorized

persons only!
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Lab. Design

Common room"
1}
stairs to ofﬁce!

Gynap
al S

31o0od IIectlon
clotting
I *‘c lood
samples

Hematolog .. 0 ci:'gm

Y ——

Biochemist -$

r
Patien
t

Disinfecti

on
Bacteriolog

e LS




Common
room, stairs

Gyneo 0| .

/

Spécimen




Collection, transport & receipt of infectious materials

" Specimens are transported by various means b/n different health
facilities & lab. every day

" During shipment, containers or packages enclosing them may be
handled by many people

" Containers may be involved in accidents & be damaged or broken

" Containers may also be lost or stolen & opened by unauthorized
persons. This could present a hazard to any person in contact with
the specimen.

" Therefore, the collection, packaging, transport and unpacking
should be strictly regulated

" Postal & transport authorities of different countries have different
regulations governing the transport of infectious materials



Collection of Specimens

Specimen containers must be :

Sufficiently robust to withstand stresses
Leak-proof & screw-capped

Reusable containers (e.g. glass) must remain leak-proof

Labelling specimens & containers
Labels and stickers used should be self-adhesive

"Danger of Infection" & "High Risk" labels for specimen containing HBV or

HIV

Specimens labelled "Danger of Infection" should be placed in self-sealing

plastic bags

Pins & staples should not be used as they may prick the hands of any
persons handling the bag

Request forms should be separate from the specimen



Transport of specimens

1. Transport within or b/n hospitals

" Use secure transport containers with secure lids

" Containers must be capable of withstanding autoclaving
" Withstand prolonged exposure to disinfectants

" Containers should be inspected daily for leakages

" Be decontaminated & washed frequently



2. By inland post : the Post Office Guide (1986)

" Hazard Group 4 organisms must not be posted

" Hazard Group 3 material must have a "Danger of

Infection" label on the container

" Container used must be robust & wrapped in enough

absorbent packing material

" Place the container in a self-sealing plastic bag

(optional)

" The specimen must be sent by first class mail



3. By air

" Before any material is sent to another country by air mail, the
sender & receiver must ascertain that it is acceptable to the
authorities of that country

" The material should be placed in a watertight "primary container"
which is then packed in a watertight "secondary container" & the
whole packed in an "outer container”

" Documentation required are:
1. An International Air Traffic Association’s Shippers Certificate
for Restricted Articles

2. Labels giving contents, description & quantity of infectious

material
3. Green customs label

4. Official address label



Management of laboratory waste

* Ideally, lab. waste should be separated into
color-coded containers

e Recommended colors:

" Yellow ..... for incineration

" Light blue or transparent with blue label...

for autoclaving
" Black.... For normal household waste

" White or clear plastic...... for soiled linen



Waste disposal

* All waste should be treated prior to

disposal

" No potential to cause harm

* All staff & environment must be protected

from harm

* Proper separation of waste

29






* 3 practical methods of treating contaminated lab. waste:

" Sterilization by autoclaving
" Chemical disinfection

" Incineration

* Sterilization & disinfection are lab. processes
* Incineration involves the transport of material off-site
* Sterilization : killing of all forms microorganisms;

* Disinfection: Kkills most microorganisms but not all



Summary of waste management

Ty pe of Waste

Treatment

Disposal Method

Band Aids none
Sloves (unsoiled) none
Paper ¥ Towels L Mats (unsoiled]) none
Fersonal Frotective Equiprment
funcontaminated) Nnone
FPipette Tips (unused]) none
Urine Transfer Pipettes /¥ Specimen

Containers F Test Strips none

Regular
Trash

Agar Plates (used)

Sautoclave

Agar Plates (unused)

none

EBlood Culture Bottles {used)

Aautoclave r BEleach

Capillary Tubes (usedj) ASutococlave or Bleach
Culturette Swabs (used]) Autoclave or Bleach
Slass Tubes containing blood £ body fluids |[Auatoclave or Bleach
Sloves sibly soiled w blood]) Sautoclave

Loops noculatingl Aautoclave or Bleach
Lyvophilized Specimens Aautoclave or Bleach
FrMedia (spent solid} Aautoclave
FMicro-titre Plates (contaminated £ used]) ASutoclave or Bleach
Faper Towels F MWMats soiled with blood &

bodw fluids

SAautoclave

Fersonal Frotective Equiprment
(fcontaminated)

Sautoclave

Specimeaen Bags gros=sly soiled

SAautoclave

Specimean Containers with blood £ bodys
fAluids

Aautoclave or Bleach
fdepending on volurmea}

Swrings without neaedle (not containing
Blood f body fluids])

MHNone

Tissue f Specimens (unfixxed]) ASautoclave r Bleach
Tissus Specimans (fixed) Nnone

Towwel F paper ¥ etc. soiled with bBlood £

bBody fluids ASutoclave

Tubes (used ¥ contaminated)} culture=

wvacutainer., microfugs

Sautoclave

Tubes (unuseaed Ff uncontaminated) culture
wacutainer., microfuge none
Test Tubes containing blood 7 bodyw fluids Autoclave r Bleach

Fipette Tips (used})

Pasteur Pipettes Plastic {used]}

o
SAautoclave or Bleach
or

SAautoclave r BEleach

sUiq plezeyolg

Fipettes — FPlastic {(us=d}) Bleach or SAauatoclave

Slass Tubes (smpty-unuseaed]) Nnone

FPipettes — Plastic or Glass (unused])} none G Iass Waste
Slides (fixed — used or unus=dj} [(ml=1al=]

Pipettes — Glass (used) Bleach or SAutoclave Box

FPasteur Pipettes Glass (used])

Aautocclave or BEleach

Animal Blood f Body Fluids (potentially

infectiocus) ASutoclave or Bleach
Bloocd — human Bleach

Eody Fluids — human {(except urine} Autoclave or Bleach
Liguid — blood v/ bodw fluids Bleach

MMedia (spent liguid])}

Sautoclave r Bleach

Sanitary
Sevwer (drain)

Lirine Samples none

Blades none

Lancets none

HMNeaedles none SHARI S
Ra=zor Blades none -

Slides (unfixed used or unNusaed]) Nnone Contal ne.
Swringese containing Blood £ body fluids with

or without neaedls None

Animal Carcass f Tissue

Incinerate

Incineration

FPathological WWaste

Aautoclave or Bleach

Forgue

32



Summary

Lab. safety is dependent on:

" a responsable superviser /safety

officer
" a safety manual & SOPs
" trained personnel
" assessment of risks
" Lab. Design

(patients & patient samples do not

l‘f\‘fl\ ValVlW st 22 227VPate =) “"\'l‘l\ TTTTTTT \



Exercise

* Identify gaps/challenges that hinder
the implementation of the required
level of bio safety in the different Lab.
rooms in the Regions.

" Molecular Lab

" PCR room

" Mycobacteriology lab

34
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