iosafety
EYLE




Important Reminder

3

€ This and other LHSD safety courses only provide basic safety principles

LHSDHZEHENRERERATEMASEETREER

€ Your supervisor must give you specific safety instructions and hands-on training

BHNERETELRALRBACNRZERTELERREES

€ Your rights as a worker:

EAIEE, BEFTUTH:

* To know about hazards in your work and ways to control them

KA TR AL A& A febs B R R AN R

* To have a safe and healthy work environment

REEFLERESEREF N IESH

* To have proper personal protective equipment
REMRERENDT AR ES
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Definition of Biosafety

EMEERIENX

€ What is “Biosafety”?
A EHRE"?
Containment principles, technologies and practices that are implemented to prevent unintentional exposure
to biological agents or their inadvertent release.

£ AN ERINRETEDE TS LAY ETRINEEEMEiEI bR R AR ESF .

€ What is “Laboratory Biosafety”?
HAaR“KBREEYRE"?

Laboratory biosafety refers to maintaining biosafety conditions and status at or above permissible levels,
thereby preventing unacceptable harm to laboratory personnel, visitors, the community, and the
environment. Laboratories must ensure compliance with relevant regulations, standards, and requirements
pertaining to their biosafety responsibilities.
KEEEYLERIELRENENLEFHFIRESAETETKE, TERLEEA
XEREZZATEZNRE, FEHEXEN. IRESFNLREEYLERTENEXK,

1. RIAAR. #

0



Why is laboratory biosafety important ?
AT ABRMNEZEERALBEEYRE?

€ Should a laboratory biosafety incident occur, it may...

MRREXEEEMLEFS, TES..

* Directly causing injury and mortality among laboratory personnel, while concurrently impairing their physical
and psychological well-being
BEESEERARGT, MEXEARNSOER
* The leakage of infectious agents will precipitate public health emergencies
REMFEARMR, sIAAFEB4RB
* The accidental discharge of biotoxins into environmental matrices results in persistent contamination of
terrestrial and aguatic ecosystems

EYFRMRIESINER, FESLMERATIR/KE

Laboratory biosafety constitutes a critical component of overall biological security. Recognizing the
significance of laboratory biosafety safeguards not only personnel's lives and well-being but also protects
public health while preventing adverse environmental impacts.

LRELEVREREVRENEEZEART L — EUALEEANLTEAMNEN THRIPEXRARNEGTLZE,
WEATRIPARERR, BRESKREZTN,



Introduction to Biological agent

EAFRINT R

€ Definition of Biological agent
EMEFHIEX
A microorganism, virus, biological toxin, particle or otherwise infectious material, either naturally occurring or

genetically modified, which may have the potential to cause infection, allergy, toxicity or otherwise create a
hazard to humans, animals, or plants.

YR TRENEERTENEZIERNEMNHED. BE. £VER. BREMBNSHE, HogXYAR.
SAEERE. T8, TEFEk.

€ The following are all classified as biological agents:

MR TEYMET:

* Pathogenic Microorganisms
RIR IR

* Biological toxins
HYER

*  Recombinant DNA molecules

EAREABEZR D T



What are Pathogenic Microorganisms ?

H -
T ARKEHED?
€ Definition of Pathogenic Microorganisms
RIEMEYRE X
Pathogenic microorganisms are disease-causing microbes that infect humans, animals or plants.

RmERMEY, 2RYUMURILAE. SPSEYSIERLEZERRNHWED.

€ Classification of Pathogenic Microorganisms
RIER M3

* Virus: Contain proteins, lipids and nucleic acids. Virioids consist of only nucleic acid. These organisms characteristically

disassemble after cell entry and then assemble their progeny during replication.
EEZ ?ﬁ%EE’EEELﬁ\ RERAZIR AR, MEARBNNAHZERAR. ENEEANARES#EE, REEEFIEFE
(HA
* Prion: Consist of only a single protein. The infectious form is transmissible as spongiform encephalopathy.
Inws: XE—MERREAR. HEURESES|I & 8HRIRNR.

* Bacteria: Including archaea and eubacteria. Unlike eukaryotes, the DNA genomes of prokaryotes are not separated
from the cell by a membrane. Unlike viruses, they remain enclosed within their own cell envelope throughout their life
cycle.

ME: 4Ry Bacteria-HE"FEMNE XW'HE" (RzEY) B2 7T HHAE (Archaea) FIEZHE (Eubacteria) o
S5E%&YAE, BEZEYMIZXERENDNALDT, XEREER. 5REAENE, EREDE AR/ MinsE,
* Eukaryotes: Including fungi and protozoa. These organisms have subcellular compartments, including the nucleus.

Hiz4E®: SR T7TEENREDNY. ENEFHEERNITMREMET, %,



Introduction to Viruses
BENTE

€ Classification of Virus

RER DK

Viruses are classified based on the type (DNA or RNA) and nature
(single-stranded or double-stranded, segmented or

ISR S " Vs RS nonsegmented) of genetic material, and structural features (size,
Enveloped Virus . Non-Enveloped Virus

symmetry and presence or absence of a lipid envelope).
BB EETREYRNIER(DNASRNA) S M R(ESE/NEE. o
BR/AENER), MEREMFIE(RT . WRMAE TiEREE)X 2
ucleic acid RE R,

=ER

apsid
X5

In virological disinfection taxonomy, viruses are categorized as
enveloped viruses and non-enveloped viruses.Enveloped viruses
and non-enveloped viruses exhibit different levels of resistance to
chemical disinfectants, primarily due to their structural differences.

For details, see the section on Decontamination and Waste
Source: State Key Laboratory of Virology Management.

EEHSFENED, FEEEESXAIEERS (PXWIREEM
wmE) NLEERFES (PXBRFEKERFS") . BEAEHEINA
B, EFEMREHNEKERES Y—EXT'TJC—T—/ﬁﬁJIUHTA%f)LHiT
BRI, BB E SR SAMEFYERE ESTHEERNEH
MEEF LI EE T AL,




Introduction to Viruses
RENNE

€ Modes of Virus Transmission

RENEEERE

Virus transmission may be ‘horizontal’ or ‘vertical’. The vast majority of transmission is horizontal, that is, between individuals within the
population at risk. Modes of horizontal transmission of viruses can be characterized as direct contact, indirect contact, water-borne ,
food-borne , airborne, iatrogenic, arthropod-borne, and soil-borne. Vertical or transplacental transmission occurs between the mother
and her fetus or newborn.

RENEERE D AKEERENEL LR HPASHERTNSKEEEN. KEEERIBRREESRARDHOMEZ BEE, K
LRI T BREmMARE. BEEMEE. 2KEER. 2/YEER. %% BERMEER. STRIYERNELELSE. E5
FRENBEXEARRSIL2E (B2EH%) .

Short-range transmission Long-range transmission
|l

e b et comc o | Direct contact transmission involves pathogen transfer through physical

interaction between an infected person/animal and a susceptible host

_ : / i without intermediary agents; representative scenarios encompass kissing
sereniersl &)/ and animal bites.

u ST N> HEEMAE DEFEEINREES50ERT, SRESHRE
AR =2 HiE BN RERNEE PINEY. RGE

I I 7 | Indirect contact transmission arises via exposure of a susceptible host to
\‘ fomites contaminated by infectious bodily substances, exemplified by
improperly disinfected medical instruments.
\\ B, Rl RE R EREERRNH S 052
| (AESAENER. £§3k%F) EmnEE.

Source: Leung NHL. Transmissibility and transmission of
respiratory viruses. Nat Rev Microbiol. 2021 Aug



Introduction to Prions

PR ERNNTA

€ What is Prion ?
FTA—RMKRE"?

* Prions are protein molecules

RS E—MERRD T
* Prion disease is caused by a modified isoform of a pathogenic prion

mAEsRERBRTENhE8 SE3H
* Some non-pathogenic prions are found to be essential to learning and memory

— IR ERHIA AN AN F I TCIZE T B
* Normal prion is converted into the disease form through a conformational change of the secondary structure (two a-helix

regions changed to (-sheet)

FEMNREABE —REWNTNL (A Da-BIRERT ARWNE-BiREtS) BEX RS

€ What pathological effects do prions cause ?
RS SSBT ARER?
* Cause a group of animal and human fatal neurological diseases, e.g. Scrapie (sheep); Bovine Spongiform Encephalopathy
(“Mad Cow Disease”); Creutzfeldt-Jakob Disease, Kuru (humans)
AESRSIX—RI B MERGRR, Bl FER (RETHRFNRSR) | FBHRRE ("REw) | =
M. ESE (RETAELNMRER)
* Result in devastating degeneration of the CNS without inflammatory or other immune responses
MRS I XNERESTFBRBERZRZETENRTRE, SEAMAERATRMEREN M RENE
* Could be genetic, infectious or sporadic

Frmst oS RE R, FRMENSBA MR



Introduction to Prions

RSN E

€ Prion Protein Conversion

Fum sk

* A is the normal cellular prion protein with 4 o-
helix regions
EMFIES, ARKRTEFNARERER, &
BT A o-BIR s

* Bis the infectious form of the protein with 2 of the
a-helix converted to B-sheet (colored red and
green)

BR&FTMEAMBURES (ikEs) , HFIE
ARAAN o- BFE LS RV EEHR AL T B-2EhE
21 (EplRimE AL efgeEfa)

Source: Prusiner, S.B.(Ed) 1999. Prion Biology and Diseases. Cold Spring Harbor Laboratory Press.



Introduction to Prions

PR ERNNTA

€ The converted prion protein has profoundly different physicochemical properties from the normal form, and
cause devastating neurodegeneration

ZilE (BURiESH) EASELERESHILATBAACRANELTE SEIATENHEZRTERE

€ The converted prion protein acts as a template to refold other normal prion proteins into the disease form
and thus propagate the disease (a “conformational cascade”)

b X BB KRR SR IR E R R R & ENRTRE, 2RI EARN SR RE N

€ Prion Infection Routes ?
R SHNREEREEMTA?
* Consumption of organs (especially brain) and meat of infected animals
BAZBENYNHRE (LHEMIP) FRXE
* Subsequently data indicated bloodborne transmission
PIER, MRSHFERMEE
* Bloodborne transmission risk appears to be related to stage of disease of donor, later the stage, higher
the risk
Foms MEM EENNRUFSERABRIMERE X, ERABUEIAGEE, FEOXRHS



Introduction to Bacterias
M= AIIT 2R

€ Classification of Bacteria

HE YK

The main groups of bacteria are mostly distinguished by microscopic observation of their morphology and
staining reactions. The Gram-staining procedure, which reflects fundamental differences in cell wall
structure, separates most bacteria into two great divisions: Gram-positive bacteria and Gram-negative

bacteria.
MEFTEBRTEZRLCEDATEZRAMEMEZRKAMER AL, X—AERBR T XFHIHNME MR
BREMNER.

In clinical medicine, distinct antibiotic classes are required to treat infections caused by Gram-negative
versus Gram-positive bacteria due to their differing pathogenic mechanisms. Bacillus species—classified as
Gram-positive bacterias—are capable of forming bacterial endospores with multilayered protective
membranes.

ElRREZH, AAZ=ZRAMEMNAMTESERAREENERE, FAttFENAARNERENIERH]
1.8 . FREEE=KAME, TRENERZEREMNHAREFH.



Introduction to Bacterias
M= AIIT 2R

€ What are bacterial endospores?
FTARMEZFM?

Bacterial endospores are highly resistant, dormant structures (i.e. no metabolic
activity) formed in response to adverse environmental conditions.

i R R R R A A KA TS EIL A IRER A

Bacterial endospores, possessing an intrinsically low moisture content, exhibit
exceptional resistance to lethal conditions including elevated temperatures,
UV radiation, ionizing radiation, and multiple chemical sterilants; these
attributes establish them as the biological indicators for sterilization validation Vg
protocols—utilizing Geobacillus stearothermophilus spores for monitoring
autoclaving efficacy or utilizing employing Bacillus atrophaeus spores in dry

heat sterilization verification.
MEZFAASNEKERRK, BXNSER. £9%, EERFURZTHELEY
FERRILERBAMIT N . XHFNIEEEEN A KERENNEDIET

Fl——Lb anF B ARE IT E ZF A YIS A N E N &R KERREFN K E

MR, A ETERETMFREYIE BN TR KENKERR




Introduction to Fungi and Protozoa

HERMEE N E

€ Introduction to Fungi

HENNEA

Fungi are eukaryotic microorganisms that can be easily distinguished from
bacteria and other prokaryotes by their greater size and the presence of
organelles, including nuclei, vacuoles, and mitochondria.

EREBETEZEY, EARRAFFHMEZEYME HEXKBES BHEREZ.
R R L RLRTE A RS 2 M AR 4544

Most fungi exist in one of two morphological forms (phenotypes): yeasts that
normally grow as single cells, or moulds (filamentous fungi) that consist of
apically growing, tandemly attached cells arranged in long branching
filaments (hyphae).

ZHEREWNRMERAESRE, —MHERENREAREN A KEENEL
S, A—MUEBRTIRFEE KN EZEREMRERI RS (L%
) MBES (ZREH) .

In contrast to yeast, moulds form copious spores (i.e., conidia) on the surfaces
of their filaments that can easily dislodge and become airborne (i.e., readily
aerosolized material).

S5B8EAR, BExEHZREREERAERT BIoEms) X
BTAGHEFHATS (ARAS TSR DER)

|



Introduction to Fungi and Protozoa

HERMEE N E

€ Introduction to Protozoa

[REMRIN A

Protozoa are microscopic, unicellular, animal-like eukaryotes. According to the earlier
classification system for biological organisms, they constitute a part of the Kingdom
Protista.

FAENYE— KB . BHERY. *Maﬂ%ﬂ’]ﬁﬁi% RIBEHEY KRS,
B TREAEYSR (Protista) B9—ER9

Protozoa are spherical, oval, elongated, or flattened organisms (mostly of <50 um, !
range 1-150 um in size) that possess whip-like flagella (so-called flagellates such as
Leishmania, Trypanosoma, Giardia, Dientamoeba, and Trichomonas), finger-like
pseudopodia (so-called amoebae such as Naegleria, Acanthamoeba, Balamuthia, and
Entamoeba), or hair-like cilia (so-called ciliates such as Balantidium) for mobility and
also for mechanical breaching of host physical barriers and intrusion into host cells.
REMYE—RKEHKFE. HEFE. AKEIRBFEENEY (KEZ/NTF50um, K/NSE
Bl A1-150um) , B1EEHEEREE (BIFMBNMER, A2 /FEHR Leishmania. '

# Trypanosoma. KEKEHFMHEH Giardia. JZFIKE DientamoebaFlBHiE E & o P
d1 Trichomonas) . 38RMWE (BIFFBMIRIKE RS, 29K H Naegleria. BRBoJKE st il o g
Acanthamoeba . Ehﬂl?‘ﬁfﬂﬂfe Balamuthia#I;A 2B ZR AP K E Entamoeba) EEX A

(a)

RAE (RIFMBRAESR, NERH/IRFER Balantidium) . XEEEREE A TEF),
ATV R E T NYIERFEFEANE T,



Introduction to Fungi and Protozoa
HEMFES

= IR A8

€ Introduction to Protozoa Dominant disease Protozoan species
B4 S4B EHRR% Bl R R E T
Giardia duodenalis
Pathophysiologies of protozoan infections are ERFEEER
dependent on the types of clinical diseases induced, Gastroenteritis CWF’;OSDO”dium
ranging from gastroenteritis, meningoencephalitis, R H@‘%E ,
myocarditis, anemia, to cutaneous, mucocutaneous, or o o
visceral infections. Tr;/panOSO;a N
Eiﬁ]#@@% (EEE&%) E’\Jf?ﬂ:ﬂiﬂf}ﬁﬁlﬁﬁcﬁﬁiﬁ Meningoencephalitis KSR
RHImRERELE, HSUBEREB K. NIEMK. BB % Acanthamoeba
LK. R, IARERR. RRRRZGAES AT PR
Trypanosoma cruzi
The severity of protozoan diseases is no doubt Myocarditis B AR
impacted by host (e.g., innate and adaptive immune DAL Toxoplasma gondi
responses, genetic susceptibility, immune status, age, %,%? ,
and gender), parasite (e.g., strain virulence), and Anemia Bab?éljﬂrgcron
environmental factors. i Plasmodium
FRRERNTFEREELEIBIAE (MEXMMNE JER
}Q'lé%fﬁfiﬁ\“\ ﬁ{g%@'lix %gjj(?’:f\ ELLEI/Y\EFD'I_&L Leishmania
Al) . FERAE (NMEKFN) RARERENEW, C“ta“f/?:cse'rg‘ﬁeccﬁgious of FITERR
&5t =537 Trichomonas vaginalis
FRK. ZERREN A AR Bﬂiﬁ_%‘}%ﬂg




Classification of Pathogenic Microorganisms

BIE T EY Y5 3K

Many agencies classify microorganisms according to their degree of hazard :

YA R W R B R T 42

US Centers for Disease Control and Prevention (CDC)
X E &R 5= H (CDC)

US National Institute of Health (NIH)
SEERIBAWRR (NIH)

Health Canada

MER B4R

Usually four classes/risk groups ranking from low to high hazard

1B E =R R4 Y MR KBS 2 & KBS 73 7 T A 36 51

All lists use similar criteria but there are minor differences in classification

FrEMRBHER THUNRE, BEMNED L LEERAMOES

Primarily based on human pathogenicity

BEERETHARNBIRMETT R E

The lists are dynamic in nature

X SRR E Y2 KRB EN ST



Classification of Pathogenic Microorganisms in China

o [ X IR S A M 9 3

As stipulated in the Biosecurity Law of the People's Republic of China and the Regulations on Biosafety Management of Pathogenic Microorganism
Laboratories, the National Health Commission has formulated and issued 7he Pathogen Microogranisms List for Human Infectious Diseases. This list classifies
pathogenic microorganisms into four distinct risk categories. Microorganisms categorized under Class 1 and 2 pathogen lists qualify as high-consequence
pathogenic microorganisms.

ExRBARRERE (PFEARKXNEEYLLZE) M (REBREDIREEYLLEEELR) ARFET (ABEERREBEDEX) . ZBFREREN
ER AT OANTNEEEF], F—K. FEERREBEDETSEURKRERMED.

Basis for the Classification of Pathogenic Microorganisms by Risk Group

RIRHEY 2 KR

Class 1 Pathogenic microorganisms capable of inducing critically severe diseases in humans or animals encompass both those unidentified within
ok China's sovereign territory and strains formally certified as eradicated under biosafety protocols

BESIEAXRAETDIVEFTFEXRNHEY, UEBEHREARKECEEHHKOHEY

Class 2 Pathogenic microorganisms that cause serious diseases in humans/animals with demonstrated human-to-human, animal-to-human, or
=% animal-to-animal transmission potential, exhibiting relatively high direct/indirect transmissibility

BERSIEAXRNENYELRR, WRBZEENZHEEASA. SN SIS EZENHEY

Pathogenic microorganisms associated with human/animal disease that demonstrate low public health risks, typically posing no critical
Class 3 hazards to humans, animals or the environment, exhibiting limited transmission potential, rarely causing severe illness upon laboratory
=% exposure, with established medical countermeasures including effective therapeutics and prophylactic protocols

- B SIEAXREENYER, BE—REXTHA. PHERBELNETERE, FRNRAER, LXREBRRERISIETERR,
HFEHREBRCATT MR B AEY)

Class 4 Microorganisms universally recognized as non-pathogenic to humans and animals under standard conditions

EJUES EBFEATAS S RAXRRENYEROEEY




What are Biological toxins ?
HAa—REYMER?

€ Definition of Biological toxins
EPFENEX

Biotoxins, defined as naturally occurring toxic substances produced by living organisms (animals, plants, microorganisms),
exhibit extraordinary chemical diversity spanning nearly all compound classes. These complex bioactive agents modulate
human physiological functions through dual characteristics: exerting both toxicological and pharmacological effects.
Consequently, they serve as critical tool compounds in physiological research while simultaneously constituting essential
therapeutic agents in clinical medicine.
EYERSIEEEYE (Y. BEYHEY) FENXASHEYR, HUFAMBREZSE, JLPREME1EYEH.
XESZLNEYEHYRBREERSIEER, XEGREER. Bit, EMNRR4LEFIMRINEZTELEY, ik
PREEZF AT SR AYIETT 2590

€ Classification of Biological toxins

EMERNE

* Bacterial toxins (botulinum toxin, tetanus toxin)

HESE (LLNAFSTESZE. WHINSE)
* Fungal toxins (aflatoxin)

EEHE ((LnEfHER)

* Algal toxins (saxitoxin)

ESE (LARBRESER)
* Animal toxins (snake venom)

HPER (tLks)



Introduction to Recombinant DNA Molecules

Genetically modified organism

plasmid
vectors

insecticide gene created
using recombinant
DNA technology

N &

L digestion with
restrlchon enzymes

ﬂ)f V

cIeaved
vectors

\f

cleaved
DNA

growing plant cells
take up insecticide gene
from plasmld vectors

e

' @

' select for

insecticidal cells colls used

for plant

insects that feed on propagation

the plants will die

© Encyclopaedia Britannica, Inc.

HZADNAD RN

€ When do recombinant DNAs become biosafety risks?

HAENELADNAD FRFHEEMRENIE?

Genes encoding biological toxins

REBENSENER

Genes related to virulence of pathogens

mRESNHEXER

Oncogenes and other genetic materials that may create adverse
health effects

BERAKHMUESEAINRBREZWANZEYR

Promoters and other constructs that lead to over-expression
and abnormal secretion, etc

SEEERIEMBEEDVENBHNFREMATHEF R/FHE
ZERIE

Vectors that infect animals and humans

BN N KB EL R

Transgenic organisms in the environment (transgenic crops)

LERNND/AEY (MEEEREXK)



How does Laboratory-Acquired Infection occur ?

KX EREEREREEAXREN?

€ Four Exposure Routes of Laboratory-Acquired Infections

SR ZEFEHRLNNMREIREF

@ Skin or mucosal membrane exposure: In biological laboratories, personnel are exposed through direct contact of
the skin or mucosal membranes with spills, splashes, or contaminated surfaces, and common causes include the
following: not wearing or improperly wearing protective equipment, improper handling resulting in contamination of
gloves and their contact with mucosal membranes, unclear regulations regarding which equipment may or may not
be touched with gloves.

O RIASFREMRE: A4EYIREP, ARTERFEALKSMEREEEEAMDEY . CRRHNHESENTREmL
HIRWERE. ATERREE ARXBRESANEEARIPES, ARREAESBTELRSEYEEMS
RIVRERRERAL (WER. 8%F) | MUERSEREIFREHXNE PR & RIZ/ARIZHE T EME.

®) Inoculation: Inoculated infections include blood-borne pathogen infections due to puncture wounds from sharp
instruments and animal scratches. Sharps contaminated with blood containing high concentrations of pathogens were
the most harmful of the various occupational exposures, and exposure to 0.004 mL could result in infection. In
addition to unavoidable errors, improper handling of contaminated sharps waste, such as needles, syringes, blades, or
glass can also result in wounds.

()ﬂ%%ﬂ%ﬁ Eﬂ% Wumﬁﬁ%mﬁ%ﬁWMﬁﬁﬁE%ﬂw%EW WA =R ERRE LR ST
AR e E M EER ZALT SR T SBURE ., BREWHRERRS FAELEZS5LRNFEE
ﬁ%(mﬁ%\&%% %ﬁﬂ#&ﬁﬁﬁﬁv)mT%Q%ﬁﬂ%Wﬁo




How does Laboratory-Acquired Infection occur ?
KRERGHEREEEAKEN?

€ Four Exposure Routes of Laboratory-Acquired Infections

KB ERGMERENOOMHRERE

@) Ingestion: In the laboratory, snacking and oral pipetting are strictly prohibited. Pipettes largely eliminate the risk of
iIngestion. Ingestion infections caused by oral contact with contaminated hands or materials are mainly due to a lack
of awareness about protective measures, bad habits of the laboratory personnel, failure to wear protective masks
correctly, or inadequate cleaning.

Q HUERAMRE: XREANEHRKEAORBEZEE ARNERFRITEEERRIEE DBERTILER
) » AOREMZSENTFAMBMSTNEARELEHNTERAETE ARBIFRRRE. AREXRER
AR ITEIRAXE T ESEFRXBEHRITEINL

@ Inhalation: Pathogens can remain airborne for a long time and spread through the air, and many unrecognized
causes of Laboratory-Acquired Infection are caused by aerosol inhalation. Surveys have shown that it may lead to
35%—65% of cases, mostly because experimenters do not follow required biosafety protection measures.
DFRERAMERE REATUESSRKHNEGBEFYT SBEIS[EZREELIER, TEARAEWENIEE
REMREANBSUARBEASE. BERRA, 2ERE U SRV EERLROIAI356-65%, HEFERBFEELRAR
B REYLEHIPERRIE,



How does Laboratory-Acquired Infection occur ?

KEERSUERREEAKEN?

Possible Exposure Routes of Laboratory-
Acquired Infections
LEEREUBRLTENERLERE

Common causes

SEREENTERE

Droplet splashing

Contaminated gloves, lab coats touching

. BROE ik BERZSERNFERLRR
Skin or mucosal Membrane exposure
RS RE PR R B . . . .
Improper wearing of protective equipment Unclear regulations
BB EWmE MR HRZ XL ENE
Personnel Improper Operations Animal bites/scratches
. ARBEBIREIE AR/ A
Inoculation
1|88 i3 =
TR Improper disposal of contaminated sharps waste Inadequate protection
N EFYLERSY PrirfarE e
Smoking, eating Hand-mouth contact caused by bad habits
Ingestion AR ENMBELRE ARIFSEAF O it
N4 SEIE N =
HICBRA RS Irregular operations, such as oral pipetting Not wearing a respiratory protective equipment
BERLZEMERE, tLAERER R T K=
Aerosol-generating operations Laboratory environmental pollution
. SERARMNIREFE KEELIERES5E
Inhalation
FIRERAN\ M RE

Failure to take protective measures, such as not operating at BSC

REXBERBIRER, LR EEEYREENHTIREE

Unknown reasons

RABEAMRE

Reference: Risk and countermeasure of laboratory-acquired infection based on pathogen transmission routes,Biosafety and Health,Volume 5, Issue 3,2023




How does Laboratory-Acquired Infection occur ?

SEERSUERREEA

KEM?

Examples and possible route of transmission of pathogens associated with different specimen types

512K BIHRE AN 35 A AT P 4B R 12

Possible pathogen route of transmission

RRA TR EEE

Specimen type

A

Example

o R R

Via skin contact (Skin or mucosal Membrane exposure)

RERIZERLIETE (AR ZAIEIEMREE)

Faeces, urine, biological and environmental swabs, food samples,
tissue/cell culture, tissue from biopsy, research animals, injury -
prone rusty tools

EE. KRR, £EOFHERT. ROFEER. AL/ARERY. 08
AR, LR, TRSEBZHNEFTTIE

Herpes simplex virus, Treponema pallidum, Staphylococcus aureus,
Clostridium tetani

Baprkis. B5%kRE. SHREFERE. BHNRE

Blood-borne (inoculation)

Mg E#E (FIRREMRE)

Whole blood, serum, plasma, tissue/cell culture, research animal,
sputum,respiratory lavage, endotracheal aspirate, faeces, urine,
biological swab, tissue from biopsy

@m\m@\ m¥. ALR/EBEFRY). LR, FR. FRE
BER. SERRLY. #E. RE. £PET. BRAR

HIV, hepatitis B virus, hepatitis C virus, Plasmodium falciparum, rabies virus,
Klebsiella spp.

YHRwES. ZERXRS. REFXRS. BHERR. BRBRE.
mEHERERE

Via faecal-oral (ingestion)

E-OEHE CALEBEBAMRE)

Faeces, urine, respiratory lavage, endotracheal aspirate, spinal
fluid,environmental swab, food samples, research animals, tissue/
cell culture, tissue from biopsy

EE. KRR FREEER. SERARLY. BER. 3K
GEULE TN +%ﬂ%\ﬁwﬁmﬁﬁ%\éﬁﬁm

BT

Escherichia coli, Bacillus anthracis, Bacillus cereus, Brucella melitensis,
Campylobacter jejuni, Salmonella spp., Shigella spp., Vibrio cholerae
KA E. REME. BFFATE. fERE. ZBHETHE. DIIKE
EB. SHEKEE. EiLilE

Via droplets or aerosols (inhalation, intranasal)

BT RBRUVEREE (FRERANMRE)

Respiratory lavage, endotracheal aspirate, faeces, biological and

environmental swabs, research animals, tissue/cell culture, tissue

from biopsy

ﬁ%ﬁ%&ﬁ\ SENREY. £E. £YHNRERF. SR
HL/RMEIZFFTY) . ARAR

Bacillus anthracis, Bordetella pertussis, Chlamydia pneumoniae,
Corynebacterium diphtheriae, Coxiella burnetii, Haemophillus influenzae,
Klebsiella spp., Mycobacterium tuberculosis and bovis, Histoplasma
capsulatum, Streptococcus pneumoniae, respiratory syncytial virus,
adenovirus, influenzas, rhinoviruses, coronaviruses, measles virus, human
parainfluenza viruses
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Reference: A guide for the practical implementation of the WHO Laboratory Biosafety Manual (Fourth Edition)




What i1s Aerosol?
HARSER?

€ Definition of Aerosol
SIBIRIIE X

Biological materials suspended in air, which may be hazardous to human health.
[ERIENERFET R IENARERBEENEYMHE
Generated by various processes, animals and humans
UEREZMERTE

Range in size - 0.5 to 100 pm :
A RARI A K/ N EF FE0.52]100um New York

€ Nature of Aerosols Found in Indoor Environment
= WIRR P SUBREIIHE B
* Dirt and debris
KA ESYE
Respiratory pathogens
ZNFIRIE ZRIRIRE
* Skin flakes : -
BRI j ==
* Dust mite and insect parts and excreta
2. ERIZRZEEHEHTY
* Animal shedding and excreta

PRI FE(E
* Fungal spores & hyphae

AR HELZ




What is Aerosol?
H 4R SHER?

€ Potential Hazards of Aerosols ——
SARNEBERE

Respiratory distress

: 00 e
IR % (R 3 e -
MICFObIa| InfeCtlon Exposure Biological Iu??‘ i
NN organism j® 2N 100-500 nm
A Rk A R
Allergic reaction .y
; & =
E R -
Respiratory sensitization ot P [ _,-
. e ** Outdoor veatilation &
[ﬂzw'l‘_&Lﬂ /.3 % - . /0‘/“'/““}@__ e m—
. . . 3 '/ s | &.‘ ‘ "'“...': —_— = om | - Chalern
Toxicological reaction o Tuml 1 b ey ;’ I
— acrosol suspension indoor ’_, e -
BHRR o e
.. . . " Vot mic m%““& \0“" :‘:‘."-‘tl)tpo\illonoflar:trbiouro‘olmnklﬂ }_ ?f s .).. & Jh:‘i:
€ Particle Deposition in Human Airway - Ny
T AT IRE P A TRIRTE R oo
e >10 um - removed in nasal passage
\E I:F' 1$ Eg Response
e 5-10 um - deposit in upper respiratory tract
15 TR A schematic representation of composition, dispersion, and
. . . . . .p
* <5 um - deposit in deeper region in lung health risks of bioaerosols

<5um - FRACEEMERE R ENH AR LERNAR. ¥ EFRERMNRREE



Why should we care more about bioaerosol transmission ?
Y N IS O = y— :
AT ARMNEBEERSBRAEE?
Respiratory route estimated to accountfor 35-65% of all occupational infection cases
P IR 8 Rk A 29 o5 PT R BR M B e 31l A9 35 ~ 65%
When things are airborne they spread easily and are difficult to contain
ST YRER S EEEERES

We can stop eating and drinking, but not breathing
BATT =z g, (B AL FPIR

€ Many Laboratory Operations Generate Aerosols

KEEFHRSREPSBRBRN~E

* Blending e Streaking with wire loop
A Sl 2k
* Centrifugation * Lyophilization procedures
B0 HT
* Pipetting * Flow cytometer operations
%R IV AU AR KR 1E
* Opening screw cap containers * Improper use of biosafety cabinets
FTABESEN S (tNBREE0E) RELEHREREYREE

*  Withdrawing material from vacuum bottles

MEZ PB4



What strategies can be implemented to control biosafety risks ?
ATEFEYRENE, AT IREEREEFE RIS ?

There are a number of different strategies that may be used to reduce and control risks. Often, more than one risk
control strategy may need to be applied in order to reduce the risks effectively.

BATT AR XE I H KRB RS, BER(IFTERN XIS FARRE RG2S KR =6 THERE RN

€ Elimination

HER
“Elimination” refers to eliminate the hazard, such as:
SEBR R EERER AVIRSL, tbanii:
* Use an inactivated biological agent
FERICENEYEFHRESR
Use a harmless surrogate

EHTENBERMTRIRE

€ Reduction
BEEAIK

“Reduction” refers to reduce the risk, such as:

B IENEFRERIEARSHIXE, tbani:

* Substitute with an attenuated or less infectious biological agent
FERBSHEAMRENEYEFERESNENEYE T
Reduce the volume/titre being used
ROEDEAFHIREBE
Change the procedure for one that is less hazardous, such as polymerase chain reaction rather than culture

BARBERIRARIEREF, LLIMAREEERY (PCR) REESR



What strategies can be implemented to control biosafety risks ?

\l

ATEFHEVMRERNEE, )T RUREERLE = H R EE?

€ Engineering Controls

TEEH
Isolate or reduce the risk through engineered measures such as modifying equipment or workspaces, implementing
protective barriers, and installing ventilation systems, such as:

BEBERFRTIEZE. ERABIPEE. BNFIREEERENEREI/N, bk

Isolate biological agents within a primary containment device

BEDRFIREEVMRMGIFEER R
Biological Safety Cabinets (BSCs)
Gk ae =]

Special ventilation, e.g. pressure regime, air locks, HEPA filtered air exhaust
FRRBMIRNE, thanEDiIEHRE. S8, HEPAZR S S0 E=s
Special drainage e.g. holding tanks

FERIVEK R Se, LbanférKaa

Waste disinfection facilities
P _
UV lamp : v
KINBEFLT

* Engineering control strategies represent the most effective and prioritized approach in risk management hierarchies.

ERpEIEFERS, TREEFHRE&EAN. LB RSHIRE.



What strategies can be implemented to control biosafety risks ?

ATEFHEVMRERNEE, )T RUREERLE = H R EE?

€ Administrative Controls
frEE
Have administrative controls and effective biosafety programme management in place, such as:
jﬁﬁ%ﬁhmﬂi%ﬁ&%i%?ﬁ%ﬁﬁw,%mﬁ:
A comprehensive biosafety management system has been institutionalized
BT rRENEYREEERER
* (Good Microbiological Practice and Procedure(GMPP) observed by personnel

ARIEBSF RIFHHAEYFIZREERF (GMPP)
*  Good communication of hazards, risks and risk control measures
BRTELIE=E R R ZEEGERERN R A8
* Appropriate training
BENZEE
* (Clear SOPs
BT R T BYSOP
* An established safety culture

BT RIFNEYREXUFTE

\l

* The effectiveness of administrative controls is directly proportional to procedural adherence.

TEEFIRBNEIEES ARESEREENERX.



What strategies can be implemented to control biosafety risks ?

ATEFEVMREREE, T KB 2 5K kg ?

€ Personal Protective Equipment (PPE)
T ABtrEE (PPE)

A collection of wearable gear/clothing donned by personnel, providing an added barrier between users and processed
biological agents, such as:
PTABGPREZREARFEN—RIREN/SRKE, TUEMNAEEALENEDREFZEEL —EMIMNERE, L.
* Hand protection--gloves
FEB P —LbWmFE
Eye/face protection--goggles, face shields
IREN/ R ER B iP——LiLanir . HE
Respiratory protection
P B 75 47
Body protection--lab coats

&P P—rt anscie ik

Personal protective equipment (PPE) serves as the last line of defense and may be employed for additional protection.

R EFIERSD, DPABPESE (PPE) BRE—EFRIFI%, SR EHEIINIRIPIER.



Introduction to Biosafety Level
MR EDIPERN R

The globally recognized biosafety level (BSL) classification system was

established by US CDC and NIH.

5B AN E YRR FRITERHEERFEH FOCOCO)MEEER B4

SRR (NIHYEE ST AY . High Risk

Laboratories conducting in vitro work are classified by biosafety levels
designated as BSL-1, BSL-2, BSL-3 and BSL-4 (Biosafety Level).

FATIUBSL-1. BSL-2. BSL-3. BSL-4 (Biosafety level, BSL) kFRTRMEBAIMNE
EM KR EMHEN YL EHIPKE

Facilities performing live animal manipulation adopt corresponding
classifications labeled as ABSL-1, ABSL-2, ABSL-3 and ABSL-4 (Animal Biosafety
Level).

IXABSL-1. ABSL-2. ABSL-3. ABSL-4 (Animal Biosafety level, ABSL) k3R~
BRENENDERRIENIRENBNED L 2P KE

Each level builds on the previous level.

B EYREVIPFRELLI—MFROBPKES
Laboratory requirements for facility engineering controls, personnel protective Low Risk
equipment (PPE), and procedural protocols are incrementally enhanced with
ascending biosafety levels.
MEEYLZEHPFRNRES, WXEERERIT. ARBIPRESMLGIRE
e ER S HEERES,




Introduction to Biosafety Level

EMREDIFFRINA

In China, Higher-risk lab procedures including virus culture, live bacterium handling, or animal inoculations generally demand an inverse
relationship between pathogen risk class and biosafety level: Most of the Class 1 pathogens mandate maximum-containment facilities
(BSL-4/ABSL-4); most of the Class 2 pathogens require high-containment labs (BSL-3/ABSL-3).
ERE, NTFEYLRENRRSNEETES, (tNRSER. GRRESIDNYREXR, £PDLehiPFREXERIENBRBEDH
NMRBFEERN REBEE—XREBREDNREYNLZEHIPNRSRAIBSUABSL-4, REHEZXREREDN R ED RSB

RS 4% BIBSL/ABSL-3,

The required biosafety level (BSL) for working with pathogenic microorganisms can be determined by consulting the Pathogen

Microogranisms List for Human Infectious Diseases.

JRBEER (AERERNBRBENZX) KPETRBEREYLERRERFTENEDLENIFEFR.

A RIRENEMB R

FEARZXNMEERPERBRRZEASHIE
—F-=%)\A+/\H

R1LMELXBER
L 220 KHER TR KR TSR ERaRA
fo & FEEHE
g pae | BE | gy | 208 | 508 | xEs | EEE uN &
PIXE £y & o a% g s Rl | BHH | HOH e A/B &e
& HARfE | fE¢ .
<

1 | RRESS Alastrim virus GETE 2 B—% BSL-4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814
2 | REWMS Variola virus 95 % ¥ Bk BSL-4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814 .
3 | BER% Mpax 61 4 % #1 B2 BSL-3 ABSL-3 BSL-2 BSL-2 BSL-1 A UN2814
4 | FEERWE Hendra virus ) B—% BSL-4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814
S | EwE Nipah virus IR 3 R 20 % BSL4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814
6 | ® WRW% Hypr vi W H B-% BSL4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814
7 | EEMR i Kumlinge virus oA % # % BSL-4 ABSL-4 BSL-3 BSL-2 BSL-1 A UN2814
8 | EEEERER AR 52":; wfus > i 93 5 #i—% | Bst4 | ABsi-a | Bst3 | esi2 | Bsta A UN2814




Introduction to Biological Safety Cabinet
EMREENNB

€ What is a Biological Safety Cabinet (BSC) ?
tagEH=etE (BSC) ?

A Biological Safety Cabinet (BSC) is basically a leak tight box containing HEPA Filters and a motor/blower system to
provide controlled air movement through the box and filters. A BSC provides an enclosed, ventilated workspace that
serves as a primary containment device in laboratories. The BSC protects personnel, the laboratory environment, and/or
experimental materials from exposure to infectious aerosols and splashes generated during procedures involving
biohazardous agents

EetE (BSC) EAZE—IMHNEHEPARNE SRS EN/ NV AGEHNEAZHEE, EREHFFRNSROLIE
SNMEERLINERRES . BSCRREMAH NN, BN ITIERE, JaXREFREEARIEE. BSCI{RIFP
BEAR. XRERXREH/FLEMRRZREEE EDE FRIMBI T8~ £ N RE M US R =M,

BSC is the most commonly used primary containment device, and three different classes of BSC exist. These cabinets
differ by the type and level of protection their directional airflow provides for laboratory personnel (device operators), the
environment and/or the work materials inside and whether external fans and ductwork are required for proper operation
of the primary containment device.

HYReEREREANTEHIPES, E=1"FTRLINEDLZEE, EMNNARZLAETALREAR (REFHRIEA
R) . FREN/SRAEEREMPHRERRIPHERSRNERENEINAE, MEEEEERSINTINBINEEREMAR.



Introduction to Biological Safety Cabinet

€ \What is a HEPA filter ?
HEPAS RUL R =T A7

A throw-away extended/pleated medium dry-type

filter with:
HEPASRUL JEss 22— f— X MM ERER/BRE T
L JERs:

Rigid casing enclosing the full depth of the
pleats

HENSEREREB N RENNI SR

Through the combination of the filtering
mechanisms, HEPA filters are capable of
capturing small particles that pass through them,
Including biological agents.

B ZMARNFHRIENESE, HEPAT R
sr e WK BE ENN/NER, SFEYEAEAT.

EMLEEENND

Component diagram of a deep-pleat HEPA Filter.
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Introduction to Biological Safety Cabinet

EMLEEENND

€ Particulate capture mechanisms of HEPA filter

HEPARS T B 25 AR F I Fk A

Inertial impaction: as large particles flow through the air towards the fibres, their size prohibits them from effectively
adjusting to the altered airflow around the fibre, causing them to impact the fibre directly.

RMERE HAMNBESURRAHN, BNRATEEE VRS T 4mMBRmiES T4 k.,

Interception: smaller particles flow less than one-particle diameter away from the fibres, close enough to touch and
adhere to them.

HE SRNAMNMNTEIRFIN, ERELAHE (WA - DINERR) B, NREERRF TS 4 L.

Diffusion: collision, especially of the smallest particles being filtered, occurs with other air/gas molecules, altering the
path of motion of the particle. This diffusion of energy between particles impedes and delays their path through the
filter and increases the probability that they will be stopped either by interception or impaction.

e mAEATsNNEN, ENEEMASR/SESFHEEMENET TR FRNEEE, NFENEEY BT
IR T EBid i R8s, Mg T eENwEENEL A4 a6,

Most HEPA filters have a filtering efficiency of more than 99.97% for particles of 0.3 um in diameter, the most penetrating
particle size. Particles with a lower or higher diameter will be removed with a higher efficiency.

REZHHEPAT BN TEREA03umMIFA (FEMEENTRRST) I IRSEREIL9.97%, NTFEER/NHERN
MRMNTRIREES,



Introduction to Biological Safety Cabinet

F

€ Class | BSCs
| ZREYREIE

Open-fronted enclosures that draw an
inward airflow across the work surface
through the front opening. The air passes
upwards through a high efficiency
particulate air (HEPA) filter before being
exhausted. They provide personnel and
environmental protection, but do not offer
product protection for materials located in
the work area.
|%$%§%ﬁ%ﬁﬁ%ﬁﬁfﬁﬁ,mw
#VIMHE FEAAFEETEX., =258 £i
SR (HEPA) JiEss M ETTHER . X
NRBIBSCHRMEARMIMRIRBRIF, B
ARIPTER RN KSEMHEL

- R EENNTE

After passing through the
HEPA filter, clean air is | >
exhausted from the cabinet.

ZITHEPAR RO TS =819
ERERMNR Y

HEPA filter

— HEPAR ST IR

THEXF=ENBESR
A E XA HEHEPAS
RS RS

An internal fan draws

contaminated air from the
workspace up into a HEPA filter.

THEX

Workspace

Room air is drawn in
through the front opening.

P5[8] A B9 SUR M BT T AL
BAOHRALIEX




Introduction to Biological Safety Cabinet

EMLEEENND

€9 Class Il BSCs
| ZEYLEE

The Class Il BSC is designed to provide personnel and environmental protection as well as protection for work surface
materials from potentially contaminated room air. The airflows inside Class I BSCs are considerably more complex than in
other BSC classes because of the addition of airflows designed to provide product protection. HEPA filtered air is driven
as a downward airflow from the top of the cabinet onto the work surface. This is in addition to the inward flow of air at
the front opening, which provides operator protection in a similar way to Class | BSCs. This system often involves partial
recirculation of air within the cabinet; filtered air is divided between an exhaust and the downward flow mechanism.
IZRBSCE HERIFREARNKE, ANRIPFLEXRANXEMBRZETNEESESSNEME. BAENT XNLEM
BHRIFIISR, IRBSCRER R L AL SHIBSCATMERRZ . BT MBI R LR AR, SHEPAE JEHY
TRENR TRMNELERFHHAANTESE, EZRIARMNTIRBSCATT R ARIEA RIBHRP . Z2ERTIREN
=SSEABRER, EFARTRAREFHFREE 2eE, HEWEEZR W,

According to Biological Safety Cabinets (GB 41918), Class Il BSCs are categorized into four types—A1, A2, B1 and B2—
based on the percentage of exhaust air relative to total system airflow and their internal design configurations. Biological
Safety Cabinets (GB 41918) states that Class Il cabinets should be designed to have all biologically contaminated ducts
and plenums under negative pressure or surrounded by negative pressure ducts and plenums.

RIBER (EMLEtE) (GB41918) , HERBHNSRS ARG 2REMLLBIZBSCREBRITERIZRBSCH AT I
KRB AL, A2, Bl. B2, (&#&&tE) (GB 41918) ME: "IREMLEENIHRMB LY SEBAE T RE
RE, IRAENEENRAERNREER",



Introduction to Biological Safety Cabinet

EMLEEENND

9 Class Il A1 BSCs
I RALEREHE

4

~D

j
<’
<
)‘
,>
\,\
m
|
<

Class Il type Al cabinets are no longer widely AVATAVAYAVAVAYAY i YA
used, in part due to the lower inward airflow
requirements and, more importantly, because
older models do not meet the negative pressure
design requirements outlined earlier.

IRALB A YRR B AT ZFEH,

D REZE X 8 AR E KRR EE%ME
BN ESHLEEEATEFEAERITEX,

Class Il type Al BSCs shall not be used for
conducting microorganisms experiments -
involving microscale volatile toxic chemicals or [ ] [
trace radionuclides as adjuncts. IEE WEE
I FAIRE YR ERAFHATHEITUEA MRS 7 wia

102 AR B MR 0 BN B IS ‘J%Eﬁ%gi

| HEPAIHIET

A: BIFFA B IE C: HEPARRUILIERE D: £¥WLeEEANENHENAS
E: XEXHEPAILIESS F: XA

WHO 02.137




Introduction to Biological Safety Cabinet

EMLEEENND

TERRGEAA00HI S
P BITHEPALT JE 88 45 ff

EARSURHE
€ Class Il A2 BSCs -
. Approximately 30% of the air from
I I Q&Az E% #?*E Np— the negative-pressure plenum
ﬁF& EEET}EH; ) passes upwards through
E"]/_:L%ﬂ L)( EE a HEPA filter, and the clean air
XU A enters the exhaust duct.

Class Il type A2 BSCs are the most widely used
Class Il BSCs globally because their use of a
negative-pressure plenum on the exterior of the

The amount of air
exhausted or
recirculated

may be controlled
using a variable

BSC acts an additional safety feature. Figure right volume damper. Negative pressure =%y
illustrates the operational principles of a Class Il A2 Rems ] RE R =
BSC RENR S RN Ipz\jél’;:ﬁ’%:ﬁ[ﬁ
: _ VERET
IRA2E N R SIERE AR ZNIRENRS R L L Ram
LGRS S N \ N = 0T The _HAEFAREIXX T WIS R
1B, ERASIRE ZHEAZRRAETNRENRS cirfrom he — - e
N . RN IR — negative-pressure 3 — € interna
E_I-[//{?I%ﬁi\@jgl\ﬂqﬁﬁlzﬁTFo EEHTT”%%AZ@E gplegumpuszes = ::E:rgi:vznd
Lf% ?é*ﬁ E/\] I'T/E)?-Iri o ihrs::-.,ngwl\lwr t:vHEPﬁ: - c?nmminu‘red
filter, and the air fLom the
clean air re-enters workspace
When performing microbiological procedures B S negative-
involving trace volatile toxic chemicals or EREG A blenum.
radionuclides as ancillary agents, Class Il A2 BSCs %‘J@E’?;iﬂj}
must be ducted to an appropriately engineered HEpAﬁl;}g% TR A
exhaust system. ig;%ii Workspace TR
- N 4= I\] 4 = 4 >k /A N —
I BA2E Y 2etE ATHITIUBERERAMES THREHT // ) ArmzeE
bF BAVREWH MR T AHBIF A E DL, R ~ p Room i i drawn

RNERTNBESENHIRE.

through a front-
intake grill.



Introduction to Biological Safety Cabinet

EMLEEENND

9 Class Il B1 BSCs
Il FB1LEMREIE

Class Il type B1 BSCs use a primarily single-pass airflow
whereby air removed from the workspace is not mixed
and recirculated as downward airflow. The proportion
of air recirculated in type Bl cabinets varies between
models but is typically less than 50%.

IBlAE L 2 T BE AR @R, FIMNTIEXHE
NS REARBEEAE TRBER, BlELE
ERBFEANSSEFHENE MR, EBE/NF50%,

Class Il, Type B1 BSCs may be used for microorganisms
experiments with microscale volatile toxic chemicals or
trace radionuclides as adjuncts, provided these

WHO 02.138

. [

substances do not interfere with operations through air FEH WNER
recirculation or if the work is conducted within their o sEEs

direct exhaust area. D BEETERES

MBE RN ESHE AN U LTS SBRRY 1

1SS IR S S 7E BSCH 1B HFS K it T, 1148B1

BBSCH UATHEFRAMASTUFRIREBMNH % AT BIFFO B B C: HEPABRUTRE D HLAURHEPAIRE

Sk P e RERAHRERS P KA G XNEEHEPALES
EAWMFNMED IR, PR X R HEP AL



Introduction to Biological Safety Cabinet

EMLEEENND

€ Class Il B2 BSCs

. Amblant Alr All inflow air is
i Q&BZE%#%*E Potentially Contaminated Air [SHRSR % 100% exhausted
Clean Air EEES
: FFENRAZSSREHD

Class Il type B2 BSCs employ total single-pass . SHEH

: . . : siAmssrmn  Inflow air
airflow; consequently, inflow and dovvnﬂovy air TR feeding dnwnﬂnw'
within these cabinets pass through HEPA filters >
and are exhausted via a hard-ducted system to
the atmosphere. This air shall not return to the

interior of the BSC or re-enter the laboratory.

IRB2EIE R eEREEARESR, FILX
KBSCHYR N =URAM TBEUREIIHEPA filterid
REBEHRERHRIASHT, AAIFEZIBSCAH

AL vt RANSSHARIS

B RIPBEAR

Class Il type B2 BSCs are suitable for LT?E::;F;T;":"”Q

microorganisms experiments involving volatile aperator pmtec:tiun‘
toxic chemicals or radionuclides as adjuncts. ﬂ‘{: 4

IRB2E A YL MATEAMESKFEM L

S A% ER A A A Y SL5E .



Introduction to Biological Safety Cabinet

EMLEEENND

SRBEEAHERR S
i, TUAESES
EERHNE

Air is exhausted through a
dedicated exhaust system,
either hard-ducted or
using a thimble duct with
canopy hood.

@ Class Il BSCs .
SBENRERE
Il REYRERE 5 NEHAE
TR

Gas-tight construction

The Class Il BSC is designed to provide the highest ensures asec hr

- . acilitates gaseous
level of protection to personnel. These cabinets are e
leak-proof and will be stringently tested to check

leakage rates for the completed system at

Air passes through
two HEPA filters in
series.

LRACREE

commissioning and installation. BWASYES
IIZEBSCETE A A RIBRESRINRE, KR L

e EmE, HRHMN L RN DTN, | -
MU E BN R GRMIRE L. | | i

The Class Il BSC provides complete separation
between the material being handled and the
operator, laboratory and surrounding environment.
The only potential for breach of containment is Wiip &N

™
A
\\

Glove ports with
gauntlets.

_
\

\
\\\\\S: ~ AN \’\’ '\" G

—

\

through damage to the integrated gloves or T i o /Ei‘\;i;ﬁiﬁ
; i N FTHY = == rEo

through the movement of materials in and out of ook e b e

the Cablﬂet at negative pressure. -1|-§ :l,, #2’&?#IT’EIXE{’\]151}£0

= 47 2 = = THERRFRERS

— &ﬂ:_q:% ?é*ﬁﬂ/l%?;ﬁ”[ﬁxq-%_%?ﬁ%{ltkm AN g;%% i an'ngu;:&?ﬁ::r:\:::;?z::;%:g;

%DJ':E @%iﬁ%éB%%O _%ﬁq:—ﬁj:ﬁiziﬁk*j*sl'ﬁﬁ immediate removal.

\ N The inflow-tfo-exhaust ratio generally results
‘E E’\] DE_ |:|| BE o in a high air change rate, and maintains a

negative pressure in the workspace.

LR R L SRR




Characteristics of different biological safety cabinets

KELEYREENTR

AN E]

BSC Type Mlnlm\rerggzjr(ﬁ/i)lnﬂow Recirculated Air (%) Exhaust Air (%) Indications for the usenzi;ciod)::;: chemicals and radio-
ros U 1 =5 =5 % Y kY AY
EhReERd BINFEERGDE (ms) | Ron () AR () B E L SRR A FI 518
Can be used to handle small amount of radionuclides and toxic chemicals
TATHREATHHMZRENELEESUER
2C|aSS L?SC 0.20 - 0'59 m/s (EN 0 100 Provide personnel and environmental protection, but do not offer product
lﬁ(i%ﬁé*ﬁ 12469'2000) protection for materials located in the work area
T MRIPBIEARFIING, BRERPHES
Class Il type A1 BSC Work does not include toxic chemicals or radionuclides
IRALELLE Y2 21 0.40m/s (GB 41918-2022) & 30 A8 BT M7 B A A5 R FUR B B BT RO 3R
Class Il type A2 BSC - - Must be ducted to an appropriately engineered exhaust system
IRA2ELEE %2 216 0.30m/s (GB 41918-2022) & 0 A BN B A REL A S RN R ENRE
Can be used to handle small amount of radionuclides and toxic chemicals
Class | 81 BSC TRATHRERERFMZENELAMESLER
ass Il type provided these substances do not interfere with operations through air
IZRB1E & 424 tE 0.50m/s (GB 41918-2022) <50 > 50 recirculation or if the work is conducted within their direct exhaust area
REEA M CZERHRS MR EEES SRR ML R R LR E
BSCHY B s HES X 450t 47
Can be used to handle small amount of radionuclides and toxic chemicals
Class Il type B2 BSC TATFRIENENFHEZENEXEESLER
12K B2V 4 4224 4E 0.50m/s (GB 41918-2022) 0 100 Not suitable for dusty environment
TEGZ LR
Class Il BSC NA 0 100 Can be used to handle small amount of radionuclides and toxic chemicals
IR LE My 24 AE & H o TR EM RS AR TR & BB




Introduction to Biological Safety Cabinet

£ REENNA

€ BSCs Need Periodic Testing
S YreEFTEEHHITIEN

* Annual testing (GB 41918-2022)

(O AR \ ) \\
R \\ N,
EE*&E@ ' \\\‘\%\' \\'t \\\\ \\ \ \\\\ \E\ W
& \i ‘\\\ \\\‘\ (\" \\ \\\\‘ \‘\\ \-‘~
a. Appearance SRR

W RSB .;ff”“w

b. Integrity of HEPA filters -
SR RS SEE M

c. Downdraft flow rate
TRESRIME

d. Flow rate of inflow air
MASRIMIR

e. Air flow pattern
SRR

* Tests also required after each relocation or filter change

HEPA filters integrity test

LAY EEFRILERSTNANREGEER, BEFHTHEIPRLE HEPARS 3T V8 28 = 2 1Mt

* Fumigation to decontaminate unit before servicing or filter change

AHENERTIERD, FREHATREES



Good Microbiological Practice and Procedure
RIFNMEYFERIENER

€ What is a Good Microbiological Practice and Procedure (GMMP) ?
AR RFNMEYMFFEEMERF (GMPP) ?

GMPP is a term given to a set of standard operating practices and procedures, or a code of practice, that is applicable
to all types of activities with biological agents. This includes both general behaviours, best working practice and
technical procedures that should always be observed in the laboratory and conducted in a standardized way.
CGMPPEIE—AIRENBRIENE R —MREITCHANE, ERTEAEYEFNREEIRE, REEFE—RTA.
HETELERNRARER, LTREARNIGLZEFCGMPP, FFIMFRAELNTRNIT,

The implementation of standardized GMPP serves to protect laboratory personnel and the community from infection,
prevent contamination of the environment, and provide product protection for the work with the biological agents in
use.

PR GMPPRY IR By FRIPERINEA A X BZER, FIEHERR, AAEEEREDETOTHEME>
R (RIPERNER) .
*  GMPP are the most essential risk control measures because human error, suboptimallaboratory techniques

and improper use of equipment have been found to cause themost laboratory injuries and laboratory -
associated infections.

GMPPR & EANNE{=H1ENE, HICEAMZHELREGEMLRERARLESHT ANER. X8
RANMEMEFERAALMSFE.



GMPP -- Best pratice
GMPP — H{EXEk

€ Best practice describes behaviours that are essential to facilitate safe work practices and
control biological risks. Examples of laboratory best practice are outlined below.
RIEXERER T WEH L THEXRNEFEYREETEENTAH. XRERELERNEF
BEWMT:

x Never store food or drink or personal items in the laboratory. Eating, drinking, chewing gum,
smoking, mobile phone use, putting on contact lenses or applying cosmetics are strictly
forbidden in the laboratory.
BAEXREFERY. K, FEVIMENRFENAYR. HE. BK. REFMFKLIEL
EEM R RELEEINETT,

Fig. 1. Do not eat or drink symbol

*x Never put anything in your mouth while inside the laboratory. B R RS
AXREREAZRE Y RBMALD A,

o Thoroughly wash your hands (if water and soap are not available, use a hand sanitizer with at
least 60% alcohol content), after handling any biological material, before leaving the laboratory or
any time contamination is known or suspected on your hands.

WIBTTEYMBN/F NG, AEBEBALRER, AERECHFTIAAFELFTEN, ZE1]
T, SFERRINEKFEER,

o Ensure that open flames or heat sources are never placed near flammable supplies and are never
left unattended.

RRENGHKSRRNEE SR M, BRAASHREIELABRE. ST AR

Fig. 2. Handwashing station symbol



GMPP -- Best pratice
GMPP — H{EXEk

€ Best practice (Continue)

O
O

R{EXEK (ELE—T)

Ensure that waterproof coverings are placed over any cuts or broken skin prior to entering the laboratory.

HEANKEER, NHARDHRERORRE ZES .

Ensure that supplies of laboratory equipment and consumables, including reagents, PPE and disinfectants, are sufficient and appropriate
for the activities being performed.

HALEER, NRREEBHXEFREMERAMEY, . MEBIPEETESH, EXEYRETETHANESNER.

Ensure that supplies are stored appropriately (according to storage instructions) and safely to reduce the chance of accidents and
incidents such as spills, trips or falls.

HREEXYAZREGFRBREFN, WBDHERFRMEM, mmn. s,

Ensure proper labelling of all biological agents, chemical and radioactive materials.

BREEYET . LFERTBH Y RE LT SENTRE,

Avoid removing documents from the laboratory to other areas. If unavoidable, written documents can be protected from contamination
using barriers (such as plastic coverings), so that they can be cleaned and decontaminated before being removed from the laboratory.
ROUUBBEMNIRENEEXM. LEEE, FRREY (WMERHE) RIPPEXHEXTE, X UERF LR ERX XL
M ITEETES.



GMPP -- Best pratice
GMPP — H{EXEk

€ Best practice (Continue)

O

O
O
o

R{EXEK (ELE—T)

Ensure that work is performed with care, in a timely manner and without rushing. Working when fatigued should be avoided.

WREELE L. BENNMERTE,

Keep the work area tidy, clean and free of clutter.

FRIFLIEXES. BE REFLENY SR,

Prohibit the use of earphones, which can distract personnel and prevent equipment or facility alarms from being heard.

ZIEEAEYN, XRPBANERSN, BB ETIREIRENRES.

Cover or remove any jewellery, which could tear gloves, easily become contaminated or act as a fomite. Items that cannot be removed,
such as glasses, should be decontaminated at the end of each activity and before leaving the laboratory.

B ENBRE AR TFE. H5RBMATTRYNRTE M. WREFMBENHRETE, NEEBYHHATEEHERITE,

Keep mobile electronic devices in areas where they cannot easily become contaminated or act as fomites. Refrain from using them when
not specifically required. Where usage is unavoidable, ensure that they are either protected by a physical barrier or decontaminated before
leaving the laboratory.

BERRE FREERNERESWSRRA N SR ERRLORE, NRBXXREFTREHEZFEYRT, WSHEAYERESE
TRIP, HERETBIRRENERITE,

Know where the fire extinguishers, fire exits, emergency meeting point, spill kits, first aid kits, emergency eye wash and drenches are
located.

THRRKASE. BBEA. E2&er. HRNAE. RHEE. ERRRS[NESBRKEENMNE.



GMPP -- Best pratice
GMPP — H{EXEk

€ Best practice (Continue)

O

o
o
O

O

R{EXEK (ELE—T)

Keep access to emergency equipment clear so that they can be easily used in case of an emergency

BFHRNARENBENZIFRTEY, WEAZRBIL TREBIERAER.

Periodically check fire extinguisher’s expiry date, and that heat and smoke detection and fire suppression equipment are working properly.

BRSO EIIR, FHERDZ/BERNREZ BN KAKEILT EBBIERT.

Conduct a fire drill for the premises, at least annually. Ensure that all laboratory personnel are aware of the rules around fire safety and
know how to properly use fire suppression equipment.

BEEPAR KBRS BEREEXEEARARIBN LS NI EFRRIE KRR E.

Test eye wash stations and emergency showers at least once a week to ensure that they are working properly and water is clean, if needed,
in an emergency. Each test should be documented.

SAZOWR—RARBNZAHEE, BRADEESDOBESTHYAEA, SANRERENRL F LB THEER.

Conduct medical monitoring on laboratory personnel to evaluate any adverse health effect, any pre-existing or newly acquired medical
condition and any required vaccination.

XfSEIE A ASKEER M R R AR PHEBR R TR . BB/ A R RIRIL R SE H R R S R



GMPP -- Best pratice
GMPP — R{EXEX

Figure 3. Symbols you should recognize and be able to identify to work safely in a laboratory

ATHREEALRETRETE BRBINRAXLERS!

s
<®
Y

Harmful Harmful to health Toxic Corrosive
RKESH gREE AMEM Bt
Oxidizing Flammable Compressed Gas Environmental
SLH T EAY) RS HiEfeE
Electrical Biological hazard Radioactive
B EMEE SR

\
S

A

<]

Fire extiguisher Fire exit Meeting point First aid Emergency eye wash

KK=& ZEHA ER&EAR AR TIRER



GMPP -- Technical procedures
GMPP — FARERF

Technical procedures are a special subset of GMPP which relate directly to controlling risks through safe conduct of laboratory
techniques. These technical procedures,when executed correctly, allow work to be performed in a manner that minimizes the
likelihood of cross contamination (that is contamination of other specimens, or previously sterile substances or objects as well as
surface contamination) and also help prevent exposure of the laboratory personnel to biological agents.

RAEFECMPPH— MK FE, BEIXRERANZELEEZEEHFHMNE., ERNITXERAER, TJUETIERZSE
(BPEfiRA. TEO/IDENSEUEFREFE) N EsNMe, A THIEXREARARETEYE T
€ Avoiding inhalation of biological agents

BREEYEFHRAERE

o Use good techniques to minimize the formation of aerosols and droplets when manipulating specimens. This includes refraining

from forcibly expelling substances from pipette tips into liquids, over-vigorous mixing, and carelessly flipping open tubes. Where
pipette tips are used for mixing, this must be done slowly and with care. Brief centrifuging of mixed tubes before opening can
help move any liquid away from the cap.

ALERAN, XARFNIRARERDARM AR, BiEEREBITEERSFCLPNDRITEREF . BRI EE
RREMANOBEFAOE ., ERABRSELHITRESGN, DIUNDEEMHFET. NETRESNIXEEITHR, TINEEE
Bl MUBRES LRI,

x Avoid introducing loops or similar instruments directly into an open heat source(flame) as this can cause spatter of infectious
material. Where possible, use disposable transfer loops, which do not need to be resterilized. Alternatively, an enclosed electric
microincinerator to sterilize metal transfer loops can also be effective.

B R MM RS B RERAFIGE (KE)  FAXHFIT RS SEREMEY RN K. WMo, NERALTHEEES
—XMREMIR, &, o ANANENHREIFES BRI,



GMPP -- Technical procedures
GMPP — FARERF

€ Avoiding ingestion of biological agents and contact with skin and eyes

B EYE T RN R IE AR FIER AR

o Wear disposable gloves at all times when handling specimens known or reasonably expected to
contain biological agents. Disposable gloves must not be reused.

ALEENNSETREEEYRE THIRAN, NRERE—XMEFE. AUFELTESEEH.

x Avoid contact of gloved hands with the face.
BRBETENTSREM.

Remove gloves aseptically after use and wash hands.

EAEULTENATRRTFE, FEF.

o Shield or otherwise protect the mouth, eyes and face during any operation where splashes may occur,
such as during the mixing of disinfectant solutions.

EEETREE WKRNRED, MERSHESHN, YBIREKEMATARIFOR. REMNER.

o Secure hair to prevent contamination.

RIPKE, BIEisE.

Cover any broken skin with a suitable dressing.

B E BRI B SRR .

¥ Prohibit pipetting by mouth.
2R



GMPP -- Technical procedures
GMPP — FARERF

€ Avoiding injection of biological agents

BREMETEMNERE

Wherever possible, replace any glassware with plastic-ware.

RO gefE MRS A B BIEaRL,

o If required, use scissors with blunt or rounded ends rather than pointed ends

WMFBRFEMET), NEMEREKFT], mIERKE

o If glassware must be used, check it on a regular basis for integrity and discard it if anything is broken, cracked or chipped.

WMRMIE AR, FEeERE BN, WHBE. REHERR, NRNEF.

o Use ampoule openers for safe handling of ampoules.

fERREMIT BT e LRI

X V[

&
© \

{53
&

= A\
\

i &

Ampoule opener use scissors with blunt

ZEMIT B R fE R k57




GMPP -- Technical procedures
GMPP — FARERF

€ Avoiding injection of biological agents (Continue)

BREMRATEMERE (ELE-T)

o Minimize the risk associated with the use of syringes or needles by using blunt
syringe needles, alternative devices or engineered sharp safety devices where
possible. However, be aware that sharp safety devices also pose a risk when not
handled properly.

REFEASLS. BRBAFEFKRRITNMNRZEEE, RO SHEEAEX
MG, ERFEIR RTeEEELEANSNBSERNE,

¥ Never use syringes with needles as an alternative to pipetting devices. Never recap needles using both hands
A E AT AR RS SR ERRER, FERTF EEHIE

x Aviod recapping, cliping or removing needles from disposable syringes. If
recapped, use the one-hand “scoop” technique.

Bk, BEEESHIE. MFERESE NEMBFH TTERE.

o Dispose of any sharps materials (for example, needles, needles combined with
syringes, blades, glass slide) in puncture-proof or puncture-resistant containers
fitted with sealed covers. Disposal containers must be puncture-proof/-resistant,
must not be filled to capacity (three-quarters full at most), must be never reused.

WFEFISR (Flmstsk. BELAT5R. 1A, TE) NBLERGRHEN One-hand ‘scooptechnigue
BREEMEHNFRES, HRENAZH/MERN, FTEEH (RESEMN RTETARRE

NZ=RE) , FrREEHEH.



GMPP -- Technical procedures
GMPP — FARERF

€ Preventing dispersal of biological agents

B5 Ik M E T4 &R

o Discard specimens and cultures for disposal in leak-proof containers with tops appropriately secured before disposal in dedicated
waste containers.

BirATB AR EAEDRRERT, BEREZFELT AEERHH N IETERE T

o Place waste containers, preferably unbreakable (such as plastic, metal), at every workstation.

AP TERNENRN, UERRFESAHHIR (WER. £E) ml.

o Ensure all waste is properly labelled.
EHE=NIRNM, ZELERFD.

o Ensure all waste is properly labelled.
WIRFTERFDEA G ENRE,

O Consider opening tubes with disinfectant-soaked pad/gauze.
R PSRRI MR B/ TR E .

o Decontaminate work surfaces with a suitable disinfectant if any material is spilled.

WMREEMBLRER, NEAGENESHATEGREEREER.

o When disinfectants are used, ensure the disinfectant is active against the agents being handled and is left in contact with waste
materials for the appropriate time, according to the disinfectant being used.

ERESHN, NREREANEOENEDRETEN, FREFEMROESTFE, FHERFY LERRBHEE.



GMPP -- BSCs
GMPP — £ YL £ERNEF

€ Preparing for Work in a BSC

1.

EEYREETRIERRAES

Put on peersonal protective equipments (PPE) according to your laboratory Standard Operating Procedure (SOP).
RIFBELWL=ZENRERIENE (SOP) FHE T S &M ARIPEE (PPE)

Turn UV light OFF (if used).
WMREIMTIEAEITTFT, NERAEINT.

Turn fluorescent light ON.
FTHEY R BRI RALT,

Turn the cabinet ON, allow it to run for 5 minutes (or manufacturer’s recommended time) to purge the BSC of particulates.

MR ERNY, IERMEDETr# (BAEF] JEFNRK) UERREHNURER.

Verify proper sash height and that sash alarm is ON.
AR OREL T EFHES EVEHFARBSCHS EREREFB.

Verify drain valve underneath the cabinet is closed (valve handle is perpendicular to valve body).

REFFHIMLTBSCREABHIHIKRE T2 XM,

Check cabinet’s certification sticker expiration date is within 1 year.

KEKMEABSC LMK IELR, FIAX BBSCHY LXK HHAIENR.

Schedule uninterrupted work time, if possible.

WERE, REMU—RELTPUHSIERIENER.

Decontaminate all surfaces of the cabinet, according to your laboratory SOP.

FIARTA O EL T ERS ENEFFHARBSCHS EREEEF .



GMPP -- BSCs
GMPP — £ YL £ERNEF

Safety use of a BSC :
ZEEREYMREE:

Apparatus and materials in the BSC must be kept to a minimum. Air circulation at the rear
plenum must not be blocked.

ZERANREDHERMIER, FEFWEHENHRRGEHN TR,

All work must be carried out in the middle or rear part of the working surface and be
visible through the viewing panel.

P e i TEE mAR/EERETT, FRE%BERIBUREREE.

Traffic behind the operator should be minimized.

REBVBREEZROANRER.

The operator should not disturb the airflow by repeated removal and reintroduction of his
or her arms.

BRIEBEAN REZ B M ERHTFE UL TR,

Air grills must not be blocked with notes, pipettes or other materials, as this will disrupt
the airflow causing potential contamination of the material and exposure of the operator.
AEFEIRICEAR. BREUXE MY MBS M, BAXEFILSER, 5lE
Y RBEESEINRIEENRE.

One person at a time should work in a BSC.

FRARE —AEEY LT ERARITRE,

The BSC fan should be run for at least 5 min after completion of work in the BSC.

EENLEENERIER, EMLRABREEIT50HH.

Figure 11. Atypical layout for working “clean to dirty”
within a Class Il BSC. Clean cultures (left) can be inoculated
(center); contaminated pipettes can be discarded in the shallow
pan and other contaminated materials can be placed in the
biohazard bag (right). This arrangement is reversed for left-
handed persons.

XE—sKBRAETE | REYREIE (BSC) LI "MIER5 TIERTEN
ETRRE. EHRRFYMETAMXE, TJUEDRKETFRILRIRE
EAEH. XSENBRESTREGNNEDBELRET.

(A= mEEERBEFNREAR, WREARBRAET WNFE
YN A= VA AEPOR))



GMPP -- Pipettes
GMPP — B i&ie Y5

To prevent the generation of aerosols, pipettes must not be used to blow air or
forcibly expel liquids/solutions that contain biological agents.
ATBHESERSE, BREAERRRE[EEFHH L EEEYE FIRE/
B o

Pipettes and/or the pipette tips should have cotton plugs to reduce
contamination of pipetting devices.

B/ S Z R SN BB RE, MWD REENTE.

To avoid further dispersion of any biological agents that might be dropped from Check pipette and filter for contamination
a pipette tip, an absorbent material may be placed on the working surface and EAREER R RS ERATRER

disposed of as infectious waste after use.
ATEEITRERMERELFENEYERFINAE—TY 8, TUELES EME
R, EEREEAREMEYLIE,

Contaminated pipettes or tips can be completely submerged in a suitable
disinfectant in an unbreakable container.

RISANB BRI KT AT ERERT FENESFNAZHNERTR.

Pipette tips are normally autoclaved, but pipettes are unlikely to withstand the
autoclaving process. Draw up, transfer, and expel the liquid slowly

BiReAELBEIUNSERE, ERRFAKTERAXSERKEIRE. 1B REUHIHE B R A



GMPP -- Centrifuges

GMPP — BE/L LAY

All centrifuges must be operated and serviced according to manufacturers’
instructions and serviced by appropriately qualified personnel.

BB IR BEIE R AL RRENER, BERROARETEE.

Where safety buckets are available for a centrifuge, these must be used.

WRBUINELER, WLITERLTER.

Sealing rings for buckets must be checked regularly for integrity and replaced if

cracks appear.
PHEHRERNTBHESETE, LIRS HITERR,

When using centrifuges, the contents of centrifuge tubes must be filled to the
same level and placed in the centrifuge at opposite locations to make sure the
centrifuge is balanced during operation.

FEAEOIEN, AIEBCENATYERZBERKE, FREESOYHAE
MNHNE, WHERBOESTERE RS,

Centrifuges must be cleaned and disinfected regularly, or immediately
decontaminated after a spill, with an appropriate disinfectant.

DIEBRMEFT B OV, SEMREZA B EENESTERITE,

When using angle-head centrifuge rotors, care must be taken to ensure that
the tube is not overloaded as it might leak.

EREERE TN, DIVNOAERBOERSIH SNTEZSERRK.

N
b
K\)

Centrifuge Balancing Diagram
BUE P rEE

O &
QOQQQOOO
I AveTgler
Qe® Qe®




GMPP -- Tissue grinders, Homogenizers, Shakers, Blenders and Sonicators

GMPP — AW ERS. K. BIK. HHFSMEFLERFZNFEH

€ Use of tissue grinders

REERARTER

*  Glass grinders should be held in absorbent material in a gloved hand. Plastic (PTFE) grinders are safer.

SIEMERNNE EFEFAREMRISE. BR (BEEILME, polytetrafluoroethylene, PTFE) iEsREINZL S,

*  Tissue grinders should be operated and opened In a biological safety cabinet.

BRUENITT AR ERN N S ALY R EHEAHTT.

€ Use of homogenizers, shakers, blenders and sonicators

REFEMAIER. JBK. HARMERLER

. Domestic (kitchen) homogenizers should not be used in laboratories as they may leak or release aerosols. Laboratory blenders and stomachers are safer.

SREFEEARA (FFE) 9%E BACTEERIBERUAR. FAXERETHRFSMELEEARE.

. Pressure builds up in the vessel during the operation of homogenizers, shakers and sonicators. Aerosols containing biological agents may escape from
between the cap and the vessel. Plastic, in particular, polytetrafluoroethylene (PTFE) vessels are recommended because glass may break, releasing
biological agents and possibly wounding the operator.

EFEASKs. BRAMEFLESRN, RxNS74EE], 284 YEFNRERMITENETFHRRERIEL . ATFIRBTREEmMENEYE T
FrEREE BUEAZRR: LHERU&EZLE (PTFE) &=

* At the end of the operation the containers should be opened in a BSC.

BRIEERE, NEEMLEEAITTRSR.

. Caps and cups or bottles should be in good condition and free from flaws or distortion. Caps should be well-fitting and gaskets should be in good
condition.

BT MM TRARFERRS, IAREILE. ETNEFETE, WEONLETIERRE.



GMPP -- Refrigerators and Freezers

GMPP KBS IR =B E A

* Refrigerators and freezers must be spark-proof if they are to
store flammable solutions. Notices to this effect must be oy
placed on the outside of the doors.
MREZRKBEEZRRE, BAKELI=RKEETE.
DR N ARIR A VKAR [T IMI

* All containers stored inside refrigerators and freezers must | ‘ Bl
be clearly labelled so that they can be easily identified |
Fir Bt 7 7 % ik A8 A K IE A Y B =R ER L R BMT IR, X
F{EIR A,

* Unlabelled materials must be assumed to be infectious and
must be decontaminated and discarded using appropriate
waste channels.

DABRERFCHM B R B RN, FHESNEDLIER
BABRTSERHAFEF




GMPP -- Cryogenic Liquids
GMPP — iR & (& RY 3 H

Appropriate PPE must be worn when handling specimens from cryogenic storage, for
example, thermal protective apron and gloves, as well as face and eye protection
when placing specimens in or removing them from liquid nitrogen.
ALBURBEENEARN, PAFEHELNPPE, FlOAPERNFTFE, MRAFI
WARAES, AURIPEERFIARER

When storing, dispensing, or using cryogenic liquids (such as liquid nitrogen),
operations should be performed in well-ventilated areas. Nearby doors may be left
open during operation.

. HERERLERE (HIRE) ¥, REBRRTNFETRT, BENT An acceptable use of a face shield to
MR RN THTFRAS, protect against cryogen splashes

B iR R A Y TED R B 3P 7 £

When retrieving materials from Dewar flasks, never immerse cryogenic gloves in liquid
nitrogen. Tools such as tongs may be used to handle items chilled by liquid nitrogen.
M ERFPEFERE, V2B METFERERET. JUEMHMTE, WM#HF, X

BiEEMT R END &,

When returning materials to Dewar flasks, lower them slowly to minimize violent
boiling and splashing caused by thermal shock. Simultaneously ensure secure
positioning of the metal hook.

Cryogen gloves

BHEMEMEHERPN, NEEHERA, BRERA Ukal, BREEHFEEREE. (EEFAFE



GMPP -- Cryovials
GMPP — AREFERE

Cryovials should not be overfilled, as this may increase the risk of cracking.

FESEERFFE, XURIIEINAFEBRRNINE.

If at all possible, store cryovials in the vapor phase of liquid nitrogen freezers.
Most manufacturers of cryovials do not recommend liquid-phase storage.
ROUBKAFEETREANSHPRET TEHLAZENWAFEEFHITAHK

=1

Use cryovials with internal threads and male caps when possible.
ROJRIEFRNBLORITIATE .

If cryovials are stored in the liquid phase of liquid nitrogen, using cryogenic
heat shrink tubing to fully encase them is strongly recommended.
MRFERAGFEZTRAENRERER, HEEERARISRPERRFESR
*.

If it Is necessary to immerse cryovials in the liquid phase of liquid nitrogen, they
should be immediately placed into a sealed and unbreakable plastic container
before thawing to prevent an explosion in case liquid nitrogen enters the
cryovials; alternatively, the cryovials may be slowly transferred from the liquid
phase to the gaseous phase of liquid nitrogen 24 to 48 hours before removal.
MRFBEFLERHRPENAFERARBRBER, NEFRFE BRI
HMANEBEHEAGHENERIATRT, UBHRAHENEAFERERIE SAERD
FREERUEINTEAFEEMNRBNRBZEHEZZESHE,

Internal thread External thread

Internal vs. External vial thread design
RBEGR T MIMNREUR TV AT E =R E

cryogenic heat shrink tubing

HKEFERHRIPE




GMPP -- Ampoules containing infectious materials

GMPP — ZHREMYRLZERIRAIFEF

Ampoules containing infectious materials should never be immersed in liquid
nitrogenbecause cracked or imperfectly sealed ampoules may break or explode
on removal. If very low temperatures are required, ampoules should be stored
only in the gaseous phase above the liquid nitrogen
EEREMYTNLIRAERIARER, HAXFRENERREIEH A
fac‘gf EEUH I ER RS B LE . RFBEMERT, TN YEFERELENS
H

Infectious materials should be stored in mechanical deep-freeze cabinets or on
dry ice. Laboratory workers should wear eyes and hands protection when
removing ampoules from cold storage.

R R AEFEMURKFES TR, SMLECERE 2R, KSEETE
A RN B TAREEFF IR

ALk
(\\M\&W
=

o

The outer surfaces of ampoules stored in these ways should be disinfected
when the ampoules are removed from storage. Aesoiineran e

MBS 7 R AR AR B 3 SMRE TR S

Care should be taken when ampoules of freeze-dried materials are opened, as

the contents may be under reduced pressure and the sudden inrush of air may

disperse some of the materials into the atmosphere. Ampoules should always

be opened in a BSC.

JZlZ/Jvuﬂﬁ SBATYNEGER, BAERESOUELTIE RAFANTS
RE—EYRYT BUEAT SR, THRNIZEEYDLEERITH,



1.

GMPP -- Ampoules containing infectious materials

GMPP — ZEH R R ZER AV

€ Opening of ampoules containing lyophilized infectious materials:

REFBRREATREMEMRNRR:

First decontaminate the outer surface of the ampoule.

B, RBRZMMINRENISE,

Make a file mark on the tube near to the middle of the cotton or
cellulose plug, if present.
MRENBIRERAHEE, JUEE EFERBENAEENPEE—
JRiE

Hold the ampoule in alcohol-soaked cotton to protect hands before
breaking it at a file scratch.
A—RERRENREE R BERIURIPNT, AEFHRLIRMIR
LA PRANITH .

Remove the top gently and treat as contaminated material.

B TER VOISR TR R RE .

If the plug is still above the contents of the ampoule, remove it with
sterile forceps.

WMREBFNARAEZM L, FBSRTHRE.

Add liquid for resuspension slowly to the ampoule to avoid frothing.

ZEBETHMPIMNRERERATY, B2 HIUR,

SINGLE-VIAL PREPARATIONS

TEERR Eh IS
———_Borosilicate glass

\ Freeze-dried cells
( ;/;;7/ AT 4R
@ |

\__/

ZHBMREYHFITRE

These preparations may be enclosed in a thin skin of
cellulose; this skin must be removed (either with a sharp
blade or by soaking in water for a few minutes). Score the
ampule once briskly with a sharp file about one inch
from the tip.

EYFIFTEERE-EFTENTEERN, DR
BRXIRAHEE (JRHEMNT A XTFSHEKFR
BILEH) o RSN T & LM BER
BB B i 29— S <P A RIE S 4 — IR

2 Disinfect the ampule with alcohol-dampened gauze

ERAE BRI HERTIRETES.

3 Wrap gauze around the ampule, and break at the scored area.
Care should be taken not to have the gauze too wet, or
alcohol could be sucked into the culture when the vacuum is
broken. Rehydrate material at once.

T
» "'"c..' *,
LA

A2 B RELMMIABZIRE ST FE
RFOPAETTE, SNAEFTH R KRBT 6E
WRNBARBERNER TR FRELMMEEL
BNE B 4 5.




GMPP -- Transfer and Transportation

£ A TS

€ Transfer within the laboratory :
EXBRENER:

Moving biological agents within the laboratory, for example, from a BSC to an
incubator, should be undertaken following GMPP to prevent incidents of cross
contamination and inadvertent spillage.

EXEENEBEYHEA L, HIAOMBSCEIEARFE, NIZETEHEIXAICMPP, MBS
IF R X R MBI E.

* Use sealed containers, such as screw-capped tubes. Snap-cap lids should be
avoided as they are less secure.

EREHAR, WHRERENLNE. YBEREARNE FBAHEABRE,

* Use deep-sided and leak-proof trays or boxes made of smooth impervious
material (for example, plastic or metal), which can be effectively cleaned and
disinfected. Locking plastic containers and storage containers are an option.
FEATUEREETESN. BXBHEROME (FINERSERE) FIMATR
BHREESET . o] EF o $iAN 2R RmNFE R,




GMPP -- Transfer and Transportation

£ A%

€ Transfer within the laboratory :
EXBRENER:

* If using racks, vials or tubes, trolleys can be used for more stable
transport, as they are less likely to result in multiple spillages if a
personnel trips or falls.

WMRFEAR. NMRSRE, AT ERENEH, TLM%FH—IH’E
F, IAWMRANREGESNKE, FHEAKNTRSHEZN B
i

* |If using trolleys, ensure they are loaded so that substances
cannot fall off, for example, by securing the load or using some
form of guard rail or raised sides.

MREAFHEE, NRERRBEGTXTUN Y REE, fla, E
ERHY. EREMERXNPEEREENS.

* Make sure spill kits are readily available for use in the event of a |
spillage during transfer. ‘ ,1...,..'.:_,",‘=“““m i

HHERERREREN, BERTUBNEAZALETRE,




GMPP -- Transfer and Transportation

GMPP — &£ ¥HAFHF%

Transfer within a building :

ER—HERES:

Transfer containers must be suitably labelled to identify their contents, and surfaces
decontaminated before leaving the laboratory. Biohazard symbols should be used
on containers as a heightened control measure, if the biological agent being
handled is associated with a higher likelihood of infection.

AT TERIANEY, BEERLIMEEINNE, BALRERNNAR/ERE e "‘\\
HITHE. MRESHNEVETEARSHNRLNE, NWNARS LERAEDRER | \

IRTE AR IE S HE T .

Sealable plastic bags, plastic screw-top tubes and locking plastic containers can all
be used in the transfer of biological aigents between buildings.

OEZHERLE, TEEENERENTSRNER SR TR TEEZRNY 8%
EMET

Absorbent materials should be used between layers of packaging to absorb all

Containers for transfer of biological agents between

biological agents, if there were leakage. buildings on the same site
WRESR NEBERZEEARMMEMRIRKAEEYE T, B — AL YR F T AR S

A plastic box or small plastic ice chest is one option for the transport of infectious
substances between buildings on the same site, as they are secure and easily
decontaminated.

ER—#HENEHEYE T, TRUEFERESNLBRLSEME, BAT(IERE
THEZES.



GMPP -- Transfer and Transportation
GMPP — & ¥R 7RI ¥

€ Triple packaging of infectious materials

REMYRN=FB%:

substance to reduce the likelihood of exposure and/or release during transport.
EATREEZERIRL

Using redundant layers of packaging is a common method for controlling any leakage or breach of containment of an infectious
RRR

4 Ut R LE B RBIANE ATTE, R BB R REN/SUT R T 8E 11

NES + Fﬂ \/f

| |
k. II"\/Z____.--" I |

| o H /
K‘x,/ M‘M

Primary receptacle Secondary packaging Third layer

FRR HWEIA R F=EEER
Watertight, leak-proof or siftproof receptical Watertight, leak-proof packaging Protective packaging
wrapped in absorbent material oK. BRig R Bh it i A es RINERIRIP M B4R

Bk, BisimEBhimREes, RRIEMREE
Example of triple packaging for infectious materials
REMYR=FEER~HIE




Waste Management
EHEYEE

During laboratory activities, different contaminated materials and liquids will be generated. A large part of those materials will be
disposed of as waste. A large part of those materials will be disposed of as waste. The overriding principle is that all contaminated
materials or liquids leaving the laboratory should either be treated onsite to allow further safe handling.

KB EANR T ERBDIRTEMBIRE, XEMBNRA—EOBEARFDLIE. EFDEENEERIE, SAXEEN
FrA RS A MBS REREXRENHTLIE, NWEXEARA—THNLE.

Examples of waste generated in laboratories

K= = H R Y3
Sharp Wastes Needles, broken glass, slides and cover slips, syringes, scalpels
ol E ) k. I, WA FEHF . SRR, B3]
Solid Biological Wastes Pipette tips, petri dishes, flasks, tubes, gloves
ESEYEFY BEiek. BRl. K. BOE. FE
Liquid Biological Wastes Cell culture media/broth, blood, bodily fluids, animal blood
RSEDEFRY) MpEiEARE. K. A&, sh¥g
Chemical Waste Fixatives; formaldehyde, xylene, toluene, methanol, methylene chloride and other solvents
da=diE Y EEH, FE. ZHX. BX FiE. —SFRF5
Non-hazardous or General Waste Uncontaminated packaging, paper, plastic containers
TRIREENEFY) RETENEE. K. BRI

Note: For the classification requirements of laboratory waste, please refer to HKUST(GZ) Hazardous Waste Management and the university’s orientation course
Hazardous Waste Management.

A MREFBEFATBFIRATIREZTEADDENER, &R (FERRKRE (TN BREDEEGTMNE) MFERNENEZINIRE (BRED
A'_-q

EIE)




Some Laboratory-Generated Waste Disposal Flowchart

l'|'

%‘Bﬁi%%lﬁﬁ%&tr_-m&@

Sharp Wastes Sharps bin Medical waste temporary storage room
i E=Y) HarE EREETRDEFE
| |
[ e ——
> \ > &®
Solid Biological Wastes Medical waste bag Autoclave Medical waste temporary storage room
ESEYEFY ENET RIS EKE = & KE REEEBZEETEYE 7
— | |
72N B . 2

N

2

BIOHAZARD

BIOHAT&RD




Some Laboratory-Generated Waste Disposal Flowchart

B K E R A ML E R TEE

l'I'

Blood, serum, secretions, etc Medical waste bag Autoclave Medical waste temporary storage room

Mm%, m&. 2bhF ENETRDURERGTSEXE BEXKE RERESEETRYEFE

— & —>&L—> @
- RNl

Non-hazardous or General Waste General waste bin

TR EENEFY) A SENIR A




Decontamination

RERTSR

Depending on the level of decontamination that needs to be achieved, processes such as cleaning, disinfection or sterilization can be
used.

AT UARIER BIARABRRISRKE, EEEMRBE. BSHKEFTAKRBHRLEETHR

€ Sterilization

K&

A process that eliminates or destroys all forms of microbial life on laboratory

instruments, apparatuses, and materials. Sterilization

RRKBUFRER . SREFY M —UEEMAIALIE, KH
€ Disinfection

Y= Disigfeggtion

The process of eliminating or killing pathogenic microorganisms on environmental HE

surfaces/media, rendering them non-infectious.

BRREUR KRB EN ERREEY), FHRAZITELRLE,

€ Cleaning
S
7R 7H : _ : _ . , _ Levels of decontamination
The process of removing organic matter, inorganic matter, and visible soils from object ERERNAEREE
surfaces.

EBRYEREAEVY. TYDI TR SRYNERE.



Decontamination -- Cleaning
BREERNITR — 75

Cleaning, in general, is the removal of any matter from an item that is not part of the item itself. Cleaning in the context of laboratory
biosafety has two functions:

—KiE, BERIEERABTORASNEAYR. AXEEAYZTECEANBEEER NI

1. It can remove dirt and organic matter from an item that would inactivate chemical disinfectants or impede them making contact with
biological agents within the item.

A RUERY a ERSHEAETY, BLEBSENENIECFESTAE AU AR/ ENSYmRANEYRE T,

2. It can remove a high proportion of biological agents, making reduction to safe levels by subsequent chemical disinfection more effective.

BERAMATEMRET BERENAFESERRERREIZEKE,

* Cleaning includes brushing, vacuuming, dry dusting, washing or damp mopping preferably with warm water. Using a laboratory
dishwasher is also a cleaning method.

AEInEBERITE . R TERD. FASUER, |REFAENK, ERXEERMIOE—MEETE.

* The addition of cleaning agents (surfactant that lowers surface tension, detergent) increases the effectiveness of cleaning.

AIERF PRI KD AREEMER . BER) TRESEER

*  Examples of common cleaning agents include soda solution (3 kg sodium carbonate (Na2CQO3) per 100 L of hot water), soap solution (3
kg soap per 100 L of hot water) or commercial preparations.

FRBEETEREATER (100LA/KP&3kgikBRW (Na2CO3) |« FERAKR (F100LA/KHPE3kgER) SmmE L ELRMNEMBIET.



Decontamination -- Hand hygiene
BRREERNAR F L&

While suitable gloves provide the wearer with a high degree of protection, they do not give complete
protection and hands must be washed after gloves are removed.

BACENFEAMEEZRE T SENRP, EellFI RREHTENKEFE LAERNTFEELET.

€ Handwashing
wF
A short (about 20 seconds) but thorough handwash with soap and running water will efficiently remove
laboratory-acquired contamination.

FIEEM B RAKFHITRENE (£2920%) EYERNEFIEAERILLE=RBNTED.

* Hands should be washed in running water.
RAE B RKETF.

* A hands free method (infrared-operated switch, or foot, knee or elbow operated tap/faucet) is an
advantage.

FEFINFX (LD9MERIEAX. A, RSN RIEKEL) EESIERE.

* |If taps/faucets need to be turned on and off by hand, a clean paper towel should be used to turn them
off. Hands should be dried with single-use paper towels and the towels should properly discarded after
use in a designated waste bin.
miﬁﬁﬁiﬂﬁﬂ%%mﬁ%,&ﬁ%%@%—ﬁﬁ@%ﬁ%ﬁ%@,ﬁ%%ﬁ%%&%é%ﬁ&%
E RN IRFE .



Handwashing -- recommended procedure

/%——E@?Eﬁ‘}ﬁiﬁ

— \-\J_'_/—/_H—__""'-—
1 2 3 4, 5 6
Apply soap to one hand. Wet the other hand using a Rub hands, palm to palm. Right palm over back of left Palm to palm with fingers Backs of fingers to opposing
5 . 5 hands-free tap or use a paper Ifi I t be od hand with interlaced fingers interlaced. palms with fingers intedocked.
BEERE—RAFE towel to turn a standard tap on }E,WE ery canno re.mo\.r and vice versa.
doff during laboratory work, it . N
aneen should be deaned thoroughly EFEBTEFELES, F FENFE FEIH el X, FIEEH
HFEFRRALLITE when washing hands. 8%, K2R
B—RF, WELAF FIMEXS R )
s, TIXRAADEE R E I T ER R IR
FRITFKE L N—ieiE®T
f
/
7. 1. 12.
Rotational rubbing of left thumb Rotational rubbing, backwards Rinse hands with water. Use elbow to tum off hands- Dry hands thoroughly with a Hands are clean.
clasped in right palm and vice and forwards with clasped AKomRFE free taps or use a paper towel single-use towe| and dispose WEEEFE
Versa. fingers of right hand in left palm for standard taps to avoid direct of the towel in the appropriate
SRR A A T2t and vice versa. i mumr&:&nb‘:meenmetap and waste bin.
WeREE, RZIA BEFRENTFIRELT your hand A— KM BT ENRET
%éﬁdﬁﬁﬁ%gﬁ, kRz LKL, Mk HE NF
TR R, TUERKDEE

F, BRWF AL



Decontamination -- Hand hygiene

BREENAR FE&

€ Alcohol hand rub
EIEFH
Alcohols (ethanol, propanol or isopropanol) at concentrations between 60% and 95% applied to the hands
and rubbed to dryness can be effective in removing microbial contamination acquired during laboratory
work.
BREACONZEISNIEZE (LB, AlRFARE) FAREFLHEEETE, TENEBRELREETEFRIK
BERED T,

* Alcohols are poor at penetrating proteins or protein-containing matter, so they should only be used on
visibly clean hands.
EANTERRASAEERNRNFENRSE, RN REREEELSENT LEM.

* Alcohols have no activity against spores and poor activity against non-enveloped viruses; if hand
contamination with these biological agents is likely, handwashing should be used instead of alcohol hand
rubs.

%xﬂ%@%éﬁ NEBRRSENEEZ, MRVNTFUREXEEYRETFTE, NixrThAERRE
/ ﬁ}lu%/ﬁ



Alcohol hand rub -- recommended procedure

BT R R

l'_ll'-!l\. y
WAt
\ P
2. 3. 4,
. Right palm over back of left hand with Palm to palm with fingers

Take adequate alcohol-based handrub with a E:Jb hands, palm to palm. interlaced fingers and vice versa. interlaced.
cupped hand. HIOARRRE EIEETATH LY, FHEIE FENFE FIETH.
REEEXESKETFR. R IRER.

—A 77 ) | ¥l LI/ "
Cé" I .- _:."' f | r:.\,' :"-u. I"-\I; \I'. ' II/._J |
T —— . F s L'-'!"' AT !

6. 7 8 ] \ \
Backs of fingers to opposing Rotational rubbing of left thrumb Rotational  rubbing, backwards and Once dry, your hands are clean.
palms with fingers interlocked clasped in right palm and vice versa. forwards with clasped fingers of right FEERTE, NFHFET.,
EENE, FHEED. EFBIEERELFETIRRERE, hand in left palm and viece versa.

RZIREK BAEFERNFIEELFE LR ERELE

B RZIR.



intermediate-level, and low-level disinfection.

REFEER (ERBESRERE)

Decontamination -- Disinfection

HEREERNATN — HS

According to the Hygriene Standard for Disinfection in Hospitals (GB 15982), China categorizes disinfection processes into three levels—high-level,

€ High level disinfection

AAEH

=
=B

(GB 15982) , HEREFO N T SKEES. /KL ESMEKEHE

= — Varay
5%

K.

A process that Kills all bacterial propagules (including mycobacteria), viruses, fungi and their spores, as well as the vast majority of bacterial endospores.
RR—UVBEEEABTIRTE. 7FE5. ERRHAFHNEXZSHHART.
€ Middle level disinfection

FIKFH

=
=

A process that Kills various pathogenic microorganisms (including mycobacteria) but excluding bacterial endospores.

R K ER M 578 AN S s R A ) B R AT & .

€ Low level disinfection

RKEH

=
=

A process involving chemical methods that kill bacterial propagules (except mycobacteria) and enveloped viruses, along with mechanical microbial removal
techniques such as ventilation and rinsing.

BERKAHEEE (DEATEERIN) MEERENAFESITIENRBRGRS. MASTMBREE.

Disinfection Bacterial endospores Mycobacteria Non—ens\ilzeézp\ifluzgsd small- Fungiéi;ujigggrc;cg and Bacterial propagules Enveloped viruses
B MEH AT AR NEES | AR (SEARARET) GHEE 3G BEHE
High g;?%i;%n%ection o Ni v V V V
Middleq;i\keslpiggection % Ni o 0 V V
Low I%/;}I ;j'zi?g]gction % % % 0 V V

The symbol " V " indicates that the disinfectant is typically capable of inactivating such microorganisms; " O" signifies efficacy may be contingent upon the formulation and active ingredients; " x" denotes
the agent is generally ineffective against these pathogens.

VIRFRIZEKBESFHRE

24 Ak

™ BE

RKULEMEY), O RFEFHE

BRRZEBEN TR SESHADPMBERIRA AR, < REFZFESFIBEN L LBED T




Decontamination -- Disinfection

HEERSENATN — HS

Microbial Resistance to Disinfectants and Sterilants

HMEMNIES. REFME—RER

Categories of Microorganisms Example Resistance
[pxy il KEIZ) EI R d =N 33
Prions / _
e on
. . . . L .,. ReiM
Bacterial endospores Geobacillus stearothermophilus, Bacillus cereus, Clostridioides difficile
M ZF 18 BRI AR . BEFATE. REURE ORMERE)
Protozoan Parasites and Helminths (Infective Stages) Cryptosporidium parvum oocysts, Giardia duodenalis cysts, Enterobius vermicularis eggs

FRBEMEFEFR (KREREE)

BRAETHR (RIPE) . BEXR (B88) . KR (R

Mycobacteria

Mycobacterium tuberculosis complex

IEATE TR
Non-enveloped viruses Parvoviruses, Human Papillomaviruses (HPVSs)
FERRE MRS ILLERE (HPVs)

Fungi (resting body)
EE (KERFER)

Aspergillus spores

=T

Gram-negative bacteria

EZMAME

Escherichia coli, Pseudomonad

RKpRFE. RERE

Fungi (fruitingbody)
HE (%HEK)

Mold (Trichophyton, Penicillium), Saccharomyces (Candida albicans)
BW (EEE. §8F) . BEE (B0XKE)

Gram-positive bacteria

FEHME

Streptococcus, Staphylococcus
WIKE . SEXKE

Enveloped viruses

BRRE

Influenza viruses
MBS

Low

RIKIUM




Decontamination -- Disinfection

€ Fundamental Principles of Disinfection and Sterilization

HEMKENEARER

1. The appropriate level of disinfection or sterilization shall be determined based on the potential infection
risk posed by contaminated items.

NHEM RS RERANENSHEFHENNES. KETE.

Items posing high infection risk shall undergo sterilization; those with moderate infection risk require at least
Intermediate-to-high level disinfection.

RENEEN, NRXAXETELESE, BRENRTFEFN, NXBXREPKEESEM ENIRESTTE
ATE

2. Selection of disinfection or sterilization methods must be based on the category and bioburden level of
contaminating microorganisms.

NARFYm ESRHMENNTE. BEBEFHS. KEAE.

a) Due to differential microbial resist patterns, verification of disinfectant efficacy against specific
contaminating microorganisms is imperative.

AEMENBEDNESFINMMEEEZRN, AENHBERERNVESFIXN SEBEDIS BTN



Decontamination -- Disinfection
BERITENAR HE

€ Fundamental Principles of Disinfection and Sterilization (Continue)

HEMRXENEARERMN (8 E—7)

2. Selection of disinfection or sterilization methods must be based on the category and bioburden level of
contaminating microorganisms.

NMREY M ESRHMEMNTER. BEERFHES. KETE.

b) Items contaminated with pathogenic bacterial spores, fungal spores, mycobacteria, or bloodborne
pathogens (e.g., HBV, HCV, HIV) shall undergo high-level disinfection such as chlorine-based disinfectants

or sterilization.
NZIFHFEFR. EEBET. SNTENENEFRREEK (NZBEFARFS. REFRXRS. LER%
5F) SEMNYR, RXASKEES (MFEASRESNERITES) HAAE.

c) Items contaminated with fungal agents, hydrophilic viruses, spirochetes, mycoplasma, chlamydia or similar
pathogenic microorganisms require disinfection achieving at minimum intermediate-level efficacy.

NEINERE. FKRE. BiE. XRE. KEEASFREREYSEZND S, MXAFKEULNEST
g



Decontamination -- Disinfection

€ Fundamental Principles of Disinfection and Sterilization (Continue)

HEMRENEARRN (8 E—5)

2. Selection of disinfection or sterilization methods must be based on the category and bioburden level of
contaminating microorganisms.

NRFYm EFRMEMNTE. REBEFEHE. KEAE.

d) Items contaminated with bacteria or enveloped viruses (excluding bloodborne pathogens such as HBV and
HIV) shall undergo low-to-intermediate level disinfection.
NEE—RBENEERS BRENEERNRERS, NZ2ERXRS. ERESS) F5RMYE,
Rz 3K FRIA B R K SRR KBRS 1%

e) When inactivating microorganisms shielded by organic material, the applied disinfectant concentration
shall be increased and/or contact time.

RKFEBEVDRIFOREYRN, NIXOBSFNEAFEN () EESHE.,

f)  When microbial contamination on disinfected items is particularly severe, the dosage of disinfectant should
be increased and/or the disinfection time extended.

BEYm EREYSRERNTEN, NMXBESFHNERFEM (3) BEKESHE.



Decontamination -- Disinfection
BERITENAR HE

€ Fundamental Principles of Disinfection and Sterilization (Continue)

HEMRENEARRN (8 E—5)

3. Disinfection or sterilization methods should be selected based on the nature/properties of the
items.

NREDRANEREFES. KETE.

a) Moisture- and heat-resistant instruments, utensils, and items should undergo autoclaving (pressure
steam sterilization) as the first-line method.For heat-stable oil-based preparations, dry powders, or
similar substances, dry heat sterilization may be used.

MAE. fF M. SEMYE NERENFRIKELIE, WHARamTENTmEFYERTXA
THKE TR,

b) Items that are not heat- or moisture-tolerant should undergo low-temperature sterilization methods,

such as ethylene oxide (ETO) sterilization.
A, AENY S EXARERKETEORE L KEFITELE,



Decontamination -- Disinfection

€ Fundamental Principles of Disinfection and Sterilization (Continue)

HEMRENEARRN (8 E—5)

3. Disinfection or sterilization methods should be selected based on the nature/properties of the
items.

NREDRANEREFES. KETE.

c) For surface disinfection, the nature of the material must be considered. Smooth surfaces should be
disinfected using an appropriate disinfectant wipe or close-range irradiation with a UV-C device.
Porous material surfaces should undergo immersion or spray disinfection methods.

YREREES, NAERERAMR, XEREAEEFGENESHEBRSZING ESHOEERY
BHE, ZIMBEREEXRARBIEBESTELIE.

4. Risks associated with different disinfection and sterilization methods must be assessed, and
appropriate risk control measures implemented.

NIHERRRES. RETETRORE, FRBEENXEEFIERE.



Ultraviolet Disinfection
RIIMNRIEE

* Three ranges:
LHNERIBE KRR, 2Ah=3K:
1. UV-A:315-400nm
2. UV-B:280 - 315 nm
3. UV-C:100 - 280nm

*  Most effective for killing or inactivating microbes is UV-C, with 260 nm being the best.

R A260nmBICKERESMNE, (UV-C) BYRE/E A Y KGRI &5&

*  Applying UV-C for control of microbes aka Ultraviolet Germicidal Irradiation (UVGI).
K &9k, (UV-C) RRBMAEMNEARTRALIMREER (UVCI) .

* UVGI kills or inactivates microbes by damaging their DNA.
LINRERE (UVCI) BEBIAAEYNR B (DNA) |, KEHRKHATTHELRE,

€ Applications

RIMEHEEHN A

1. Healthcare 4. Laboratories

2. Commercial buildings 5. Pharmaceutical
Ry N il 2 G

3. Residential 6. Food industry

F=E B LU



Ultraviolet Disinfection

RIIZES

€ Advantages of UV

RIGHESEARBILS

Proven technology for effective killing of microbes, in use for decades for air and surface sterilization in
hospital & laboratories.

ZIINEBRAZRAKR ML TEIRRKBEYNRA, EEERMIEERR TR ATSSHYERE
HEETE

No airflow resistance (unlike HEPA filter) .
LN EEAFTEZRUATW (SHEPASRUI ERAE)

Can be a good substitute to chemical disinfectants, to avoid fumigation, soaking or wiping.

JREARFBEEFINRFENR, BREZE. RIBIER.

A physical agent, will not disperse like chemical disinfectants, therefore more controllable and pose
less risk to human if properly isolated.

ML EEF, ZNDESEAVIRESERZEE (ERY )  IREHEHERSESE TARD
MEG =N,



Ultraviolet Disinfection

RIIZES

€ Disadvantages of UV
FIMEEFHRAR AR =

* Variable effectiveness for different microbes, may need to couple with other disinfecting agent.

M AERHEVHIRKARA—, TEFTESHMESFESEM.

* To be effectively killed by UV-C, germs must be irradiated directly.
BEHUV-CERRK, HEDRRAZEERZERH.

* Lamp soiling and aging: Dust can accumulate on UV lamp, usage also decreases lamp efficiency.

KTEFRNEZEL REASRBERMNEITE L, [EERFZIMTENIASIEE.

* Adverse health effect: exposure to UV rays can burn skin and eyes.

MNERNARTN: RETEZINES R ARMIREE .

* Material deterioration, VOC off-gasing under prolonged UV irradiation.

MRS, ERINERIIMERE TRNELZERIHLEY (VOC) .



Chemical disinfection
=2 EHEF

The activity of the chemical disinfectant against the biological agent being handled in the laboratory is the
first factor to consider when selecting a chemical disinfectant.

EFEAFESFIN, BRBEFRUFESTINIREMECENEDETHE M.

Spores and prions require a more rigorous decontamination process before disposal.

AT MRS ELER B EE ™ RIERsRERE.

The organic load (amount of organic matter mixed with the biological agents) must be considered
because most chemical disinfectants, including hypochlorites, are inactivated by organic matter.

DR EBNNE(SEYVEFRENENYE) FAARZEEUFEST(QEAIRE)SEEFINY R
o

Before the chemical disinfection of any solution, the other chemicals in the liquid must be taken into
account in order to avoid the adverse effects of mixing incompatible chemicals.
ENEEARHFTUFEEZH, DAFRREPHEMEER, NERBREAHENUERTEARR

AR



Chemical disinfection

LFHEH

Overview of Active Levels of Chemical Disinfectants

HEESHEEKTE—K

Disinfectant

Recommended Dilution Ratio or Concentration for Activity

Activity Level

THE B BHEMNENRRELLGISORE JEMKE
Peracetic acid . High level
NEZE 0208 BKF
Phthalate High level
SR R 0:50% BT
Formaldehyde Ll High level
R Lo~ ol BIkF
Quaternary ammonium compounds Type containing alcohol High level
B KEEHA 2R =KF

Chlorine compounds
BRESRK

500-10000 mg/L, adjust pH to 7
500 ~ 10000mg/L, pHIATZET

Middle level -- High level, effective against bacterial spores

FKF-BKFE, THRRKER

Hydrogen peroxide

Middle level -- High level

0 ~ Q0
il e K-
Glutaraldehyde Variable Middle level -- High level
Jp Rk K -BKF
70% ~ 80% l\/ll(;;jlj(ié'ezvel
Alcohols
B2 HF T .
0.5% ~ 3% Low level -- Middle level

7K - FRIKE

lodine compounds

B sy

30-50 mg/L free iodine; available iodine up to 10000 mg
30 ~ 50mg/LifF s, B E[iA10000mg

Low level -- Middle level

K- ARk

Quaternary ammonium compounds

FREFHS A

0.1% ~ 0.2% (1000 ~ 2000mg/L)

Low level

fRRIKF




Disinfectant -- Chlorine compounds

KEHEN — S|/NLED

Hypochlorites are chlorine-based disinfectants but the active component is oxygen loosely bound to
chlorine; this oxygen is readily lost to become available to oxidize other compounds.
RIABRBZZETRIVESH, EAMRIEESSNVEENE, XMERZREAMUTATRAEENS
1,

These disinfectants are solutions with a variety of components in equilibrium but the most active
chemical species are usually sodium hypochlorite (NaOCI), the hypochlorous ion (OCIl-) and hypochlorous
acid (HOCI).

XEESFHIEZEREEMEGEPNER, BEREKNUCEYRBEZEXIMRMNOC), XEAKE T
(OCIH)FXEEL(HOCI),

The oxidizing capacity of hypochlorite solutions is expressed as either percentage of available chlorine, or
parts per million of available chlorine (ppm av CI).

REBEBBENEMENBEHAEIENE D LLRAFTAENE T2 Z—(ppm av CHERTR.

There can be uncertainty about the available chlorine content of chlorine-based disinfectants because
liquid hypochlorites decay on storage.

RRHSTNANE R EFEIHEN, AARKASRAEEFNERE.



Disinfectant -- Chlorine compounds

KEHEN — S|/NLED

The speed of that decay depends on storage conditions, mainly temperature.

REMBERFBORTHEFFMGT, TEZRE.

Chlorine-based disinfectants should be prepared immediately before use.
BRUBSHININEILA.

The combination of formaldehyde solutions and sodium hypochlorite generates a mix of toxic gases,
Including hydrochloric acid, chlorine and formic acid.

FEARIIAERINESTEZMEFTE, BRER. KSR,

The combination of ethanol and solutions containing sodium hypochlorite generates chloroform.
LESERIABRMNERBESEMRE.

Mixing of a solution containing guanidine thiocyanate and sodium hypochlorite generates a toxic gas
mixture of hydrochloric acid and hydrogen cyanide.

BEETERNMARRPORERS, S ERBRNALENE SRS,

Contact between chlorine-based disinfectants and acids can produce toxic chlorine gas fumes.
ARSI SREMSFEASNERE.



Disinfectant -- Chlorine compounds

HEFHEN — S8/HED

Recommended concentration for chlorine-based disinfectants

BRHSHNRERE
Decontamination procedures Contaminant Category
HE A EE Sy et
Bacterial propagules Bloodborne Pathogens, Mycobacteria, Bacterial endospores
RIEE
500 mg/L, >10 min 2000 mg/L ~ 5000 mg/L, > 30 min
Bacterial propagules Bloodborne Pathogens, Mycobacteria, Bacterial endospores
Wiping Disinfection P SRR ZMREEGRER. HRTE. BEE0
BHE
500 mg/L, >10 min 2000 mg/L ~ 5000 mg/L, > 30 min
g Bloodborne Pathogens, Mycobacteria, Bacterial endospores
S 400 mg/L ~ 700 mg/L
mg/L ~ mg/L, :
10 min ~ 30 min 2000 mg/L, > 60 min
Secretions, Excreta
Dry Powder Disinfection ). HEY
THEEE
10000 mg/L




Disinfectant -- Chlorine compounds

A DS

— RN ED

Hypochlorite solutions can be prepared from a number of different starting agents such as liquid bleach.

R E AR O S MARRERINTGE, MREZERF,

DO NOT use bleach in areas where lysis buffer, Trizol or solutions containing thiocyanate salts have been used. The mixing of sodium hypochlorite
in bleach with the thiocyanate salts in lysis buffer will produce toxic gas.

EREARMBR. TrizoHEMEARBBROXHEHERAREN. REFPFHORKER

€ How to make 0.5% bleach solution from household bleach (5000 mg/L)

MEEARARGROFEETAEAER0.5%HHFH?

~
1. Before you begin FHEERNARIE

Wear gloves and a laboratory coat.

Prepare solution in a well-wventilated area if a fume hood
is not available.

HFEMFLRR.
WMBRAETAER, NMABNRIFNTE
REEES.

(5000 mg/L)

ESRFEE /
VRS

Repeat until the |

4 | il || bucket is full. |
- J & 3

MRIREANEEASR
HESHHKAFREBH

2a. From 5% bleach

Pour 10 ml bleach and 90 mlwater into a bucket.
Repeat until the bucket is full.

Stirwell for 10 seconds.

£ R ANIOMLAY R AE EF 7 F190mL
KK, ERZREEZEBSHE.
WE10AMEER &5,

RIS RBEPNREARRES

SFERISSE.

ESRFEE /

5 mil 95 mil Ll
bleach water | VA

Repeat until the |

= e——— | bucket is full.
T [ _. ||L /J||

IR ﬁﬁﬁ HNREHSE
SEI1I0MKAEBF

2b. From 10% bleach

Pour 5 ml bleach and 95 ml water into a bucket.
Repeat until the bucket is full.

Stir well for 10 seconds.

7E SRR IIASMLAY R AR 5 5 F195mLAY
K, BEEZREEZEHRSH.
WHI10FMFELR S5,



Disinfectant -- Chlorine compounds
FHFHEN — K UED

€ How to make 0.5% bleach solution from household bleach (5000 mg/L) (Continue)
mEFEARARGEAFIREERNESESWIHEFTN? (5000 mg/L)  (EE—W])

..':.'_'::.\

A |
_ ::::T? | 0.5 BLEACH (
— sALUTIAN |
| || DATE MADE |

| 4.5 24,
0. BLEACH | | |'
soLvTIoN || || |
DATE MAPE | | |
24.5.20. | -

3. Labelling  f#%F#5iC 4. Storage  fEFECEFRIESH

Label the bucket 0.5% bleach solution. Cover the bucket with a lid.
Write the date when the solution was made. DO NOT store in direct sunlight.
Only prepare encugh bleach solution for one day. Throw away amy

leftover bleach solution from the day before.

S EEFARIE, RCREEEEFN =M.
Fic 1 Bt 78 BRSBTS FEREESNIETT.
REFEAYREESENZEHEET, K

HRAHATHESF G ERRLIE.



Disinfectant -- Chlorine compounds

A DS

— RN ED

DO NOT use bleach in areas where lysis buffer, Trizol or solutions containing thiocyanate salts have been used. The mixing of sodium hypochlorite
in bleach with the thiocyanate salts in Iysis buffer will produce toxic gas.

ELEARMBR. Trizo2MEARBBROXGEHERARAN. REFIPHRX

€ How to make 0.5% bleach solution from chlorine powder (5000 mg/L)
WEERFEAMEEETNESE H05%HEER? (5000 mg/L)

,M“‘“‘“ ;;:f N
® f' I'| I| f I
1. Before you begin FHEERAESTHE

Wear gloves and a laboratory coat.

Prepare solution in a wellwventilated area if a fume hood
is not available.

HFEMNFLRR.
WMBRAETTAEA, NAEBNRIFHITE
FECERFH.

) f
7R

77 g chlorine powder

==

c.;\::f’“\?

MRRERANRR ?ﬁﬁﬁi&%ﬂfgﬁ%
2a. From 65% chlorine powder

Add 77 g powder to 10L water in a bucket.
Stir well until the powder dissolves.
WAIT for 30 minutes before use.

B 77972 B AN 10K A,

RHEEEZAMNTERRE,
HEITRE R RTEE 307§,

RNSRBRPOVERD B AT ERIFTUE,

Nl A
7R

#3 g chlorine powder

-,
"

‘E{.f =

|
|
R R AR RIMSRED—

2b. From 35% chlorine powder

Add 143 g powder to 10L water in a bucket.

Stir well until the powder dissolves.

WAIT for 20 minutes before use.
14397 Z B A IIZI10LKF
RHEEZENTEAR,
AR E A RTER B30,



Disinfectant -- Chlorine compounds
FHFHEN — K UED

€ How to make 0.5% bleach solution from household bleach (5000 mg/L) (Continue)
MEEREAMEEE RSB H0SWEEFF? (5000 mg/L)  (EE—T)

.::'-:':\Q |
_ :::'T-': | 8.8 BLEACH |
B | | baremane |
I | 28528, :
O.§ BLEACH | |
soLVTIoN || || |
DATE MAPE | | |
20.5.20. | -
|
3. Labelling  f#%F#5iC 4. Storage  fEFECEFRIESH

Label the bucket 0.5% bleach solution. Cover the bucket with a lid.
Write the date when the solution was made. DO NOT store in direct sunlight.
Only prepare encugh bleach solution for one day. Throw away amy

leftover bleach solution from the day before.

S EEFARIE, RCREEEEFN =M.
Fic 1 Bt 78 BRSBTS FEREESNIETT.
REFEAYREESENZEHEET, K

HRAHATHESF G ERRLIE.



Disinfectant -- Alcohols

A OIS B2 K HE

Alcohols used for laboratory disinfection are either ethanol (usually denatured by the addition of
methylated spirits, making it unsuitable for consumption), propanol (propan-1-ol) or isopropanol (propan-
2-0l).

ATFXREFESNEXRFZLE (BEBIANFELEREMETY, FItAEEHRAH) . AiE (R-1-12)

jj—f‘ﬁ\iﬁ? (W 2 E?) o

The normal concentration for use is 70%, although, depending on which alcohol is used, anywhere between
60% and 90% can be effective.

IEEERREAN7T0%, EREMANENAE, 60%E90% 8 Y EH R EEST L.

The activity of the three alcohols is broadly similar; they are effective against a wide range of bacteria In
non-spore form and enveloped (lipid-containing) viruses. They have variable activity against non-
enveloped viruses and no activity against bacteria spores.

=MEACEMAREBERIL BNz R TRANAENEREER)FS. eI TERR
FIEMAR, NHERME LA,



Disinfectant -- Alcohols
2 HEH R HER

* While alcohols are not inactivated by organic matter, their activity is unreliable in the presence of
proteins; they can coagulate proteins, forming a barrier against their further penetration to layers inside.
RRABERAZEENY IR, EEEERFENELT, eINEEFATE, eI MREERR,
T RRERR IEET#E—T S ERRNE.

* Alcohols evaporate quickly which make them convenient to use as surface disinfectants. However, their
quick evaporation also reduces the exposure time and therefore their effectiveness.

BEXESHIEAN®E, FAEFHEMAERIESH. A, elNRERZODSEGERRE[E, MibE(E
B,

Recommended concentration for alcohols disinfectants
ERESHINEERE
Decontamination procedures Recommended concentration (V/V) Contact time
HERE WERE ((KFRLL) 1€ AR E)
Skin surface disinfection 3 min, 2 times
70% ~ 80Y% N .
REEFREES e 3min, 2%
Wiping Disinfection 3 min, 2 times
70% ~ 80Y% . .
YRR RS 0% ~ 80% 3 min, 2%
Immersion Disinfection .
= s 70% ~ 80% =30
AR RS e min




Disinfectant -- Peroxides
A= F 3 OERILY)

€ Hydrogen peroxide (H202)
HEAS

* Hydrogen peroxide acts as an oxidizing agent by producing hydroxyl free radicals that attack
essential cell components, including lipids, proteins and DNA.

EASEAELF, BEFEREABRERTARNERN?. WEHR. EEHRFDNA,

* It has a wide range of bactericidal, viricidal and fungicidal activity, although activity is variable
against bacterial spores and mycobacteria.
REGEAMENHERFHAORITEAEEANTERE, EREF ZHRE. RRENRER
alE,

* Hydrogen peroxide is considered environmentally friendly because it can rapidly degrade into
the harmless products — water and oxygen. It Is, however, a severe irritant to the skin, eyes
and respiratory system.

FEAUEHIANERMBEXFEIESH, BAETMUREREEZEALTENSY—KHNES.
B2, TXNEK. REMFRASE =ERR M.



Disinfectant -- Peroxides

HEHER =R ILY)

€ Peracetic acid (C2H403)
HELER

Peracetic acid iIs made by mixing acetic acid with hydrogen peroxide and a strong acid catalyst. It is a
stronger disinfectant than hydrogen peroxide,

HEIREHIER . TREAIFRRELFIRE M.

Peracetic acid is highly sporicidal, bactericidal, viricidal and fungicidal at low concentrations (< 0.3%).
—Mb I EHMEERIEST . TSEIBRAEMRREIN TEEREBNRET. RE. RuE
ﬁ*ﬁlﬁ%o

Peracetic acid also decomposes to safe by-products (acetic acid and oxygen) and has the added
advantages of not being decomposed by peroxidases, unlike hydrogen peroxide, and remaining
active in the presence of organic loads.
BEIBUDBALENE Y ZBRNES), FEHEATIEALEFAERFNA RIS HEIH
L=, FEHEFEANDRBRREEMN.

However, as with hydrogen peroxide, peracetic acid Is a severe irritant to the skin, eyes and
respiratory system.

BE, SEENE—H SHIBRNERK. REMNFRRASE-ENREME.



Disinfectant -- Quaternary ammonium compounds

HEHEH — FUEY

Quaternary ammonium compounds and  similar
compounds, such as triamines, are a varied family of
molecules, some of which can be used as disinfectants.
FEAMEVHEUNLED, U=k E—1"ZTMHZHE
DFxik, HF—YLoREESH.

They have activity against bacteria in non-spore forms
and enveloped (lipid containing) viruses.
EINERFEANAENERE (SR REEFE
.,

They are effective against a smaller range of biological
agents than either hypochlorites or phenolic compounds,
and have limited effectiveness against non-enveloped
viruses, most Mycobacterium species and spores.
SXSRHBNEMEMEYHEL, EINIXNBRISCENED
ATEN, NEERRES. RZBNRTEYFHMNAF
HR B IR

LURCON°®
SR m

g
o8 R
LEL

gy yis P

In laboratories, the commonly used '#73& /R K" (benzalkonium
bromide) is one type of quaternary ammonium compound
disinfectant and is classified as a low level disinfectant.

SBREPFERN ISR (FILRR) B=REEFHF
HM—%, BTRAKEESFH,



Disinfectant -- Quaternary ammonium compounds

HEHEH — FUEY

However, for extended use in solutions containing mostly enveloped viruses, quaternary ammonium

compounds may be the best disinfectant to use.
NEIZSFEERENAR, ZERUEGYITRESRENESH.

If being considered for laboratory use, both potential inactivation and the range of biological agents
they would be expected to act against need to be considered in the risk assessment.

MRZFEFEBLREEM, NAENGTHERFENZRBEENICRIERMBEHSTNEDE T
SEHl .

Recommended concentration for quaternary ammonium compounds

ZRMESHINEFRE

Categories of disinfection targets Recommended concentration Contact time
THEXREKR WERE {EF RS [a]
Skin surface disinfection Compound quaternary ammonium disinfectant stock solution 3 min~5 min
RRRREES ENEHHESFRR
Disinfection of the environment and object surfaces , ,
o 1000 mg/L ~ 2000 mg/L 15 ~30
IR REENLS me me i e i
. : Follow the contact time specified in the product
Mucosal disinfection : )
I 1000 mg/L ~ 2000 mg/L \ mstfyctlons e
* YR BB s A5 R R B BSR4 T




Gaseous disinfection
SEEHE

Good penetration of hard-to-reach areas.

TRESN—RES IR (MBRES. BEUES. RIMNDESTF) MUBENXEERFNSEN.

Must have sealable facility to prevent leakage and potential harmful effects to human.

DAHRVFESXENEE, BHEESSEERE SARERENESE.

This is a hazardous process that requires specially trained personnel.
SEESE-RRMNEE, BESIEEINARRE.

With all methods of fumigation, the area must be properly ventilated after fumigation before any
personnel are allowed to enter.

TRXAAIMIBRZBETE BRELNEESBRAANRITITHN,

In emergency situations, appropriate respiratory protective equipment, fit tested and with the correct
filter fitment, must be worn by anyone entering the room before it has been ventilated.

AZ2BERT, FEANERBRZAFEANERZNFEE, BDAZFEESNEE UK FREIFES,
FECH IEHR LIRS EC .



Gaseous disinfection
SEEHE

Types of gaseous disinfectants
BRNSEESAR

Hydrogen peroxide
HEAEER%

Chlorine dioxide

“RAREE

Compared with formaldehyde fumigation, chlorine dioxide fumigation and hydrogen peroxide fumigation have more
advantages in terms of safety, environmental protection, controllability of the fumigation process, and speed.

SHRBEZAAL, —SASREENMTIECEEAELTEN. MRERIP. BRIENTREENEESFTEHERMLE.

Hydrogen peroxide is irritating to the eyes, mucous membranes, or skin. If accidental contact occurs, rinse immediately
with plenty of water and seek medical attention promptly.

HEAEXR, HESRRERANE, BAEER NERRKERTEFENRE.

Chlorine dioxide is moderately corrosive to carbon steel and aluminum, and mildly corrosive to copper and stainless steel.
After metal items are disinfected with chlorine dioxide, they should be promptly rinsed thoroughly with water and then
dried.

“EAREXNHRN. BETFERMEE, X, CAENEREEME. ETIRE_SUREEE, REANATEERDY
HORFEFHRIE TR

Formaldehyde

Fumigation with formaldehyde was conventional practice for HEPA filter disinfection, including BSCs.

FRAREHTEARSHEPASRUL R BEENERHE, BREEYREENES. p ,
Formaldehyde was classified as human carcinogen since 2004.
20041FiE, REEWSIANKEEY.

FORMALDEHYDE
Formaldehyde fumigation should be substituted with alternatives. “L:'E&E:E:é&rﬁr::u

FERZESNRHEMEZSH TR




Decontamination -- Sterilization

AERBRNARN — KH

Sterilization I1s used when a complete
elimination of any biological agent, including
spores and prions

HEETEHRETEDRA F(BRABEFHRE
BN, SIERKEZE,

Sterilization can be achieved using several
decontamination methods such as autoclaving,
certain chemical disinfectants and gaseous
disinfection combined with a strict SOP, and
Irradiation.

REMBEEERE. REALFESH. |
MEEs. BREFILMITEE G RNIRERE
M (SOP) R3HL,

To monitor the effectiveness of the sterilization
process, biological indicators are used.

AT ENREEERNR

Overview of concentrations required for activity of chemical sterilants

UFEREFIEE AR ENRE—RK

't ™EEDIETAL

Chemical sterilants Recommended Dilution Ratio or Concentration for Activity
% KE I BFR BEEMNENRELLHISIRE
Ethylene oxide
400 ~ 1200mg/L
KRz mo
Form;!%ghyde 6 ~ 8l
Glutaraldehyde Variable
o BE:S
Hydrogen peroxide " 2
NS O~ 308
Peracetic acid Variable
U= BE:S
Chlorine dioxide Variable
“E HE BE:S




Autoclaving

—

SERE

Autoclaving, when used correctly, is the most effective and reliable means to sterilize laboratory materials
and decontaminate waste materials by destroying or inactivating biological agents.

SERE Y MBI I EEDER FALREMBNERYES, A EHERANESRENMETENE
= JL

FFK.

Autoclaving uses high temperatures (for example, 121°C, 134 °C) applied as moist heat (steam) under
pressure to destroy microorganisms.

SEXEBREENTINER (32%) && (W121°C, 134°C) #IAHAY,

The holding time, temperature and pressure used for the autoclave cycle help determine the efficiency of
Inactivation. Autoclaves must therefore be equipped with systems to check these parameters. A written log
should be maintained to record, for each cycle performed, the time, date, operator name, and type and
approximate amount of waste that was treated.

SEXEFEANRENE. BEEMENTLURERGENNE., Fit, SEXEHDNLEREXLESE
MNERS, RESTREBANBEER. Mg, RIEZHA. iﬁﬂ’]}* AR RBMRBEENICE.

Since air is an efficient insulator, it is essential that air is effectively removed from the chamber in order to
ensure temperatures are not affected.

HTZE[E—MENNESRE, FRARFNERIAEZANTS, RRIAESRASTREARZF M.



The main component of an
autoclave is a pressure vessel
(or sterilization chamber), which
can be sealed tightly by a lid or
a door. An arrangement of
pipes and valves allows steam
to be introduced and removed.
SEXEmNETERHFE XA
=, JRARENTEH. BE

A A HES A fE A ZOR .

In simple devices, the lower
part of the vessel is filled with
water, which can then be
evaporated by an electric
heater.

EEREMRES, T MR
7K, BRI B Feas

FER.

Autoclaving

ey

SERE

Jacket pressure gauge - o
and safety valve RHEENRNLER

EHRFRL Flexible temperature probe for introducing
Preasiirs gonige and to liquids or material in bags
safety valve SEEPHRASIMBHZRMAE M

=R

o e RMEARENES
FE EAIRR MR .
Material for
autoclaving Steam mEEECHNZES
tochamber
]

Heated jacket  fNFEE

Door ————»

BRI JERS
Vent filter Todrain  HEK

Cold air is drawn out of the chamber by a BT ESEEASSHESEOSME

IR AET
;“ng":c':;mh';:;g';“;“,;‘,’;"' bysteam  seipmenrl HEMEZT BRI



Autoclaving
R

€ Safety precautions must be taken when using steam autoclaves:

FEASERERR DM T B REEI:

Operation and maintenance of autoclaves must be assigned to trained, competent individuals.

= E KESFNRIEMEF AR LT B EREHER R RBIA R,

Operating instructions for the autoclave must be available. Sterilization programmes with application area
(for example, solids, liquids) and the parameters to be maintained (temperature, pressure, time) must be
defined.

SEXENRERANENTHER., AOBMEXENRE, SRTFREFmORE (FIaEE. &RIEK)
MBERFENSH CRE. Eh. BE)

A loading plan (with information on the contents, number, volume and mass of the sterilized product)

should also be available. Large and bulky material, large animal carcasses, sealed heat-resistant containers

and other waste that impedes the transfer of heat must be avoided.

Ii%%u%EMf%NTh_@(@%ﬁEIIMﬁWMWﬁ\ﬁg\%%ﬂEEE ) o AR R
KEMNMEL. REHYFE. BHMAESmNEMERRNERENERTY.



Autoclaving

—

SERE

€ Safety precautions must be taken when using steam autoclaves: (Continue)

FRASERESRSATBNZEEN: (EL—T)

* A preventive maintenance programme must be developed, including regular visual inspection of the
chamber, door seals, gauges and controls. This should be conducted by qualified personnel.
NHEEMG LRI, SEEANKEE. MEHFMH. FRANEHsHTEARE, XETHERBEAE
R BRI AN RFEL

* A reliable steam source must be used to provide appropriately saturated steam, uncontaminated by water
droplets or chemicals which inhibit the function of the autoclave, or may damage the pipes or chamber of
the autoclave.
HAERTENZAURREEENIBEMNZSR, TKERNCEDRSE, ElflsniEaEXKESINE, &0
RIS EXERNEENETE.

* Waste or materials placed in the autoclave must be in containers that readily allow removal of air and permit
good heat penetration.

BEASEXKERTHNRFADIMRIDIEE S TERZSNNZERERIFNERP,



Autoclaving

—— e
SERH
€ Safety precautions must be taken when using steam autoclaves:

(Continue)

FRASERESRSATBNZEE: (EL—T)

* The chamber of the autoclave must be loosely packed so that
steam can penetrate evenly.

BEXERNKEZEDIRECERR, MERREBINTBE.

* Hazardous chemical waste (for example, bleach), mercury or
radioactive waste must not be treated in an autoclave.
BEAZFEFY (BIERHR) . KIAMFAMEFYAEHES
£ K E =P AL,

* Operators must wear suitable thermally protective gloves,
protective clothing and eye protection when opening the
autoclave, even when the temperature has fallen to levels
appropriate for opening the chamber.
BEARTEITASERKEs=N, MEXEFERECEEEEITH
KREZETRKE, HARFHEEENAGIPFE. BIPRFRER
PhirRE.




Autoclaving

—

SERE

€ Safety precautions must be taken when using steam
autoclaves: (Continue)

FRASERESRSATBNZEE: (EL—T)

Care should be taken to ensure that the relief valves
and drains of autoclaves do not become blocked by
paper, plastic or other materials included in the waste
or materials for decontamination.
RNOCHARSERXERNLERAOHEKEASHEST
PP RAoK. BRIXEMMR. HEARERTEN
MEHEE,

* For the decontamination of volatile hazardous material

(for example, spores of pathogens) the air relief of the
autoclave must be equipped with an appropriate filter.
AT ERARENEEYR (FlRERHBEDNRET)
5E, EEXEsmANSSEERNATESFEEER
U=

RRDOUs waSKE

S, EBRN
It is essential that the material is packed in an air- and
vapour-permeable way to allow complete removal of the air.
Air pockets trapped inside the goods prevent proper steam
contact, lead to cold spots and may prevent complete
inactivation of biological agents.

MRS SMFESELESENTRNEE, NMEZEER
=R WHEVMRANZSSE (BRES) fHEEYREE
A, STHILR, REVRETHNTEE A,



Sterilization Performance Check
RENR KN

* Biological and chemical Indicators are routinely used to check and/or monitor the effectiveness of

decontamination processes (cleaning, disinfection or sterilization).
EYFUFIRETHEE AT RWERSRIECES. BERKE)NEM.

€ Biological indicators

vk psill

Biological indicators consist of a standardized population of microorganisms.

I8 T R E R AR

Non-pathogenic bacterial endospores are commonly used as test organisms as they are highly resistant
to sterilization processes and easy to detect when cultured.

EBRMEAERNERFBEERENREY, BACINKEIEERSERI, FEEEANS TR
Mo

If the spores are not decontaminated by the sterilization process, they will germinate and grow and
eventually release dipicolinic acid that can be detected by a pH indicator dye present in the growth
medium.
MRAFAKKEISRERSE, SIIBBERIFEK, FEFMLE ZMIEFE, UBdEKEHREFPH
FERERHE R



Sterilization Performance Check
RENR KN

Sterilization processes and appropriate biological indicators

KEtefF R HEERNEDRETH

Sterilization processe Biological indicators
KRBT Xf R B9 & 35 7~
Formaldehyde Geobacillus stearothermophilus
PR RERAERL AT E
Hydrogen peroxide Geobacillus stearothermophilus
gEHE REARERL AT
Moist heat Geobacillus stearothermophilus
EHRE RERAE AT AT
Dry heat Bacillus atrophaeus, B. subtilis
FHKE EMFOTE, MEFBANRE
lonizing radiation B. pumilus
B RS K& NI E




Sterilization Performance Check
RENR KN

€ Biological indicators -- Geobacillus stearothermophilus

EYE T —IE R F Rt E

* Used for monitoring the effectiveness of hydrogen peroxide,

formaldehyde, autoclave sterilization.
ATFENIEAS. FENSEZRSIKENNR,

* Placed together with the waste during sterilization.
RKESiEFR, BEAEHFATEEDIE~HEEFYNE
+
— o

* |ncubated at 55 °C-60 °C for 24 hours
KEER, BHEHZETHELSSC-60°CIRE TEEFR24/MBT,

* A color change from purple to yellow indicates bacterial

growth.
M§%ﬁﬂﬁémﬁéﬁﬁﬁéﬁmﬁﬁiﬁ,Iiﬁ%$
A



Sterilization Performance Check
RENR KN

€ Chemical indicators

> — BDMIt @i
TR i

Chemical indicators check for specific direct parameters that
are essential for disinfection or sterilization.

e — . w \VY/
W3R A TR E S KB EIS e S5 ‘§¢7
BDIX R WA IR TS > <

N

These parameters include verification that a minimum UNPROCESSED

concentration of a disinfectant has been used or that a
specific condition has been reached in the autoclave.

XS HEERIEES N BL N RREARERSEES O A
KEmRPEEREFERMSF.

Chemical indicators also check for indirect variables that are

Important to the efficacy of the process; for example, the \\W
Bowie-Dick (BD) test that confirms the correct removal of air \ /
In pre-vacuum autoclaves. > AR <
TR AT MR M RN BB E ¢Z§§§

=, o, HATMEESEEEAKNERTESRESEERHE
B9BDMIR .



HKUST(GZ) Laboratory Biosafety Requirements
FAPNRKE (TTH) XEEEYLELER

€ Laboratory biosafety risk assessment and risk control

SR =AY R e KBS TG TR BE 1=

When experimental activities involve pathogenic biological agents, the relevant experiment/project must undergo a risk
assessment.

HLWIRES BRI EY R TR, MXZSKR I #17 KBe TS

When any of the following situations occur, a re-assessment of the risk for an experiment project that has already
undergone risk assessment shall be carried out:

LG RIATERR, BXNELINEIHEKRI B ST RMBS TR

1. Changes in experimental activities, such as modifications to facilities, equipment, scope of activities, operating
procedures, etc., related to the experiment.
LRIEMEAERNTNER, MLETENERXNEE. "&. ASEE. BIEFEFLELT.

2. Changes In relevant policies, regulations, or standards.
HRBUIR. EZR. REZEER,

3. Occurrence of incidents or accidents related to the experiment project involving the pathogenic microorganism.
RESZREREYLRIMEBXNEG. BRI,

4. Changes in the biological characteristics of the pathogen involved in the experiment project or in the prevention
and control strategies.

KRB P EMRREE DR S R R R A R RER



HKUST(GZ) Laboratory Biosafety Requirements
FAPNRKE (TTH) XEEEYLELER

€ Laboratory biosafety risk assessment and risk control (Continue)

SKBREEYREREIFETREIEE (8 E—T7)

Regular reviews of the risk assessment reports for experimental activities should be conducted, and the review cycle
shall be determined based on the nature of the experimental activities and the characteristics of the risks involved.

N EHATTRKLWES NS THEIRENE SR TE, B EHRELR AN FIEME.

The process of hazard identification, risk assessment and risk control applies not only to the routine operation of
laboratories and facilities/equipment, but also to periods when laboratories and facilities/equipment are being cleaned,

maintained or shut down.
BRIRA. KT EFREEFNEEAMMERTREE. REEENENzT, MAERTHLEE. RiER&E#H*
FriEyE. HEP SR IEEAE),

In the risk assessment of an experiment project, consider not only the risks from the lab’s own activities, but also those
from external personnel actions and from using externally supplied items or services.

LIS E KEE TR, BREELLEBSEMINEI, EREZEIEATEEMIMNBARES . FAIMNBRED
i B AR 55 T SR Y XUBS: .



HKUST(GZ) Laboratory Biosafety Requirements
FAPNRKE (TTH) XEEEYLELER

€ Laboratory biosafety risk assessment and risk control (Continue)

SKBREEYREREIFETREIEE (8 E—T7)

The data underlying the risk assessment, as well as the proposed risk control measures and safety operating
procedures, should be based on guidelines and standards issued by national authorities and international or industry
recognized authoritative organizations.

R AR RIE BRI R I NG EHIHE . KR ERESN UER T EH I ME PR AR STV EAE
R . tREFAWRIE.

Any new technology should be fully validated before being put into use.

T RAEEANZE TR WIE,

All risk assessment reports for experiments involving pathogenic microorganisms shall be properly retained.

P m R A LA S I XS PHE IR & N Z &R 7.



HKUST(GZ) Laboratory Biosafety Requirements
FAPNRKE (TTH) XEEEYLELER

€ Personnel management requirements for biological laboratories

EYTBEANREERER

The laboratory should establish a personnel access and assessment system; all personnel involved in experimental

activities must undergo access training, and the access requirements shall refer to the HKUST(GZ) Laboratory Safety
Orientation Management.

KRENBEIAREAREGFE, FBSIRANBXROARINEZSENZIIN, EABERSR (FEREKAF
(I7M) ZEENGITINED -

The laboratory should ensure that relevant personnel fully recognize and understand the risks associated with the

pathogenic microorganism experiments they are conducting. If necessary, they should sign an informed consent form

acknowledging the risks of the pathogenic microorganism experimental activities.

fﬁ%@ﬁﬁﬁ%AEE%M&%E%%M%%E%E%%%%@%N@,%%N R % B9R R A ) SR80 A ) MU
&R

All risk assessment reports for experiments involving pathogenic microorganisms shall be properly retained.

The laboratory should establish personnel records for those involved in pathogenic microorganism experimental
projects within the laboratory, and regularly assess the ability of laboratory personnel to undertake corresponding work
tasks.

IRENBIALBESSREFREYIRMBE ARNER, ERMELEENRKIERN THEESHIGE



HKUST(GZ) Laboratory Biosafety Requirements
FAPNRKE (TTH) XEEEYLELER

€ Personnel management requirements for biological laboratories

EYTBEANREERER

When personnel involved in pathogenic microorganism experimental projects exhibit clinical symptoms or signs of
infection related to their experimental activities, the relevant individuals should report the situation in accordance with
the HKUST(GZ) Reporting and Investigation of Laboratory Safety Incidents Management. The laboratory should
immediately activate its emergency response plan. Personnel showing symptoms should seek medical attention at a
healthcare facility and inform the attending hospital of the type and hazard level of the pathogenic microorganisms
they have been exposed to.
ZE5REMEYLRIENAR LIS ELRAMEXNBRELRKERIEFLER, HXARNRE (EBEREKXFE

(M) ERFLE2FHRESFEEEITLIENER) kE XRENIAEAARALRENZME. BIERBARN
RIEETVERIZS, FamisERSMEMEMREMEDNMENEEEE.

If personnel from external organizations come to the laboratory to conduct experimental activities, or if the laboratory
hires temporary staff for such work, the laboratory must ensure that they are competent to perform the tasks assigned
to them, and that they understand and comply with the requirements of the laboratory's management system.
MESNBNANRB LR EARLEANILREBEAIRN TEARFTREENNERL, LXREFRBREBEIHE
Fr&B T e, THRIFETFTIREEEERNEK.



HKUST(GZ) Laboratory Biosafety Requirements
FEPRNRKE (TH) XEEEYREEKR

€ For More Information...

MRER TREZERIBEEYREEEERMIES]:

LHSD Safety Procedures webpage:
LHSD = EIEHE:
https://Ihsd.hkust-gz.edu.cn/safety-guidance/safety-procedures/

HKUST(GZ) Safety Manual (Chapter 9, Biological Safety):
BEBERERE (THN) 2&FH (FAE £Y%E)
https://lhsd.hkust-

gz.edu.cn/posts/476/%e 7%achached%b9%9d%e 7%ab%al -
%e 7%94%91%e 7%39%a9%e5%ae%h89%e5%85%a8/

HKUST(GZ) Emergency Procedures:
FERFERZE (TH) KARER:
https://Ihsd.hkust-gz.edu.cn/safety-guidance/emergency-procedures/

HKUST(GZ) Safety Guidelines:
EAREKRE (TM) =®eissl:
https://lhsd.hkust-gz.edu.cn/safety-guidance/safety-qguidelines/

WEHEAT (TH) SRERSRBNIRENE
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