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In a Laboratory,

or with Research involving Chemicals / ‘/ ‘/

With Biohazardous materials

(e.g., bacteria, viruses, prions, etc.) ‘/ ‘/ ‘/ V/

With Blood or Body Fluids (Human or

Primate), or Microorganisms that can \/ \i/ \f, V/ V/

cause human disease

With Controlled Substances (DEA

Schedules I-V, List | chemicals, or / \/ \/

California Precursors)

With Lasers ‘,’ ‘/ ‘/

With Radioactive materials ‘/ ‘/ ‘/ ‘/
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STO RAG E G Ro U P s If space does not allow Storage Groups to be kept in separate
cabinets the following scheme can be used with extra care taken to

Store chemicals in separats secondary containment and cabinets provide stable, uncrowded, and carefully monitored conditions.

Compatible Organic Bases

Compatible Pyrophoric &
Water-Reactive Materials

Compatible Inorganic Bases

Compatible Organic Acids

Compatible Oxidizers including
Peroxides

Compatible Inorganic Acids not
including Oddizers or Combustible

Not Intrinsically Reactive or
Flammable or Combustible

OO M mogNnNnw >

Polson Compressed Gases

—
=

Compatible Explosive or other
highly Unstable Materia

- =

Non-Reactive Flammable and
Combustible, including solvents

x; Incompatible with ALL other

storage groups

“Storage Groups J, K, and X: Consult EHS Department. Storage Group X must be segregated Sterage Group B is not compatible
For specific storage, consult manufacturer's MSDS, from all other chemicals. with any other storage group,
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16. §3afisfy (Biosafety cabinet) §¥afisdognifaunandaudd am. 1943 uasgniiun
1unseited A.e. 1962 WTinsiukunses HEPA (High Efficiency Particulate Air
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oAt 0.3 Tulasumsduly (Wsedndamuszanudesay 99.97%) HEPA
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1) Class | cabinet (open-front air inflow cabinet) a@1u13atasiusunsiown
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HEPA Filter

i

Window

Front
Opening
Exhaust Plenum

|I|I|:|:| Room air

1| Contaminated air

Work Surface

1 HEPA-filtered air

Side View




2) Class Il _cabinet (open-front vertical air flow cabinet) @1unsatosiudunsiesio
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- Class Il Bl cabinet mna31weansiAdouiiveseniauszatas 100 FPM
pIATiruNInIesdrazgnatesnuenglulszna 70%  dulintimung

] (% o A a k4 IS IS A v v a N 1
Fmsunsyinauiliiendesiuldegatnus e arsnudunnnsedlulsuanlyl

9

[

11N Glangaeus)

- Class Il B2 cabinet mudmesnisdoufiveseiniAussaia 100 FPM
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3) Class lll cabinet (gas-tight air lock cabinet) fidnwauzilugszuuln Idesilugaile
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Class Ill Biological safety Cabinet

Power Switch

Pressure meter

Work Area

Pass Box

Draining Valve

Remote Control
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Haematopoietic hazard \Jusunsnesesyutlainuaznisasiadiagien laua Carbon

Monoxide, Cyanide, Benzene, Arsenic Wuduy

n1sdanIsilasduliaansiaiivin (http://www.npc-se.co.th)

1.

a & <
#A15NMUUVDILLVS
Weansiadmduvadwn asldulsinnaunsiuduldlutousn vonseasudnou
wandst U ldlunnwue
a &
arsazaremdunse
HIDNIANNILADITUYINLMIDINPIEUINDULALSE Tunwed BIslatreuluA1SUDLURYSD

Wa1saza1eae eV lrnsadunatemaanniuisdneseunliayein


http://www.npc-se.co.th/

I9AR5ILIY LIBUNIAIUUNTALINTUNNN LU NSANINLOUINTY AELANUSTDUNA YU
1N LAENIADIANITAUDDNLT 39AaTABE 9 tasluun 9 Wislinsadearuazainu
LUMAMTUTINIINITNTLAUITUDBAY

3. @rsazaremduang
= Aa & | v ¥ P PR | vy & v v v
Waasaiinduanamnazaaaniiadluifinanaiutuduraan1awandn tiwig Ineldldn

fidennivaredmiuduinuuiiy (Mop) nengiuaenliinssinuvueida 1iasain

A15azan8a199zII ANUAY Woasmetaiy ¢ assadalumenisldnsielseusim

A Yy & ' Y 2 v
Naarnuannuneanseeenll asteuidgmiils
4. @ranIsnedny
A aa | ) I < a a 1 a )
Weansialnsemedennazszenatsiulosgnssady viswdedaalnlade visstadu
dunsesolantiuazlon  Tisuihdwisuguuinanasadnniuiiaz asaiuldan
Unaynuaganugallavugyiiauazetn  Liedesiunisseaneimesreimtalagseuy
maiumela
5. d@rsmduingu
asmnilidneenlalagldiiuin 9 Wedneonudiiiuusnuiaisrnazay J9iesansse
wadnrlendnasanils welvansifnegeanlulivun
6. @15Usan
Wesnansusen lddnvzegluguladiuludunsienedadidinvsdu wszvidunsiene
syuulseam ildenn1smisuszam wu ndadedu Juss Anudideu alasuin
lUann 9 91avilinvueinsusetmela asduntsmeaslaiiieivesiuaIsusondes
lgnnusedinseTalviunn lunsdinansusennnisnisigneiesmisugumnal
6.1 MIAENTUTONUINDITINAU
6.2 \ivansusenineldinIosgn
6.3 puRasUsenvnilsesunnniesesil avdlansusemdnluegunaluialyl
I3 v A Y i Y a = % o v X
anansaiudsenlagldinsagadananils asUnsesunnyn3esess1Itumedis
49! 4‘ L% =l £ %4 o %
MU 91U 9 IeAuTEINEveIUTanIoa I ltNsAuzdunTuasly Usenay

Wasuduansusenoudalns wanAuninndnasinile
v o d’l ¥ [ < =
danuzindasdulunisdaiuansad

1. PNUNVINENSHATULNY
NUINVINA AT UUTUUUEAVRITUIN
PUN9VINANT AT L UTEA UM

ady A

FUIBIRBIENN U aUsIR U SRIR NViaY

YUINEANSALIADIINNSEARAN UKW

AN L

ﬁ’lmﬁuaﬂiﬂﬁju oxidizer 31 UNGY reducer



10.
11.

WL AUAISUTZLANNIATINAUAITUTZANAN wazlenaIsngunsatumnsn (HNO,)

9ONAINNTADU

WENLAUAITAUNIT9NANAITORUNTE

v o

ansalindiiuiousann deadulugiilanyualinda

)~ aaa o Tvvaw v a AL
a'ﬁLﬂNVWﬂUQﬂﬁfﬂﬂUuqlﬂﬂﬁ]@ﬂ&[fWWWQ"ﬂqﬂ‘UimﬂJVlGUu

AuazduIeasadl fevnliianurasiiiaiuiou



n13UaeudunseaINaTN

NEUAMULTY YDA YRIATIN

Group JUNTNYADUARALASYNYY

NIH Guideline (October 1997)

Risk Group 1 (RG-1) \deqadniilsinelsalunuifaunmudause

Risk Group 2 (RG-2) \deqgadniidelsaluau udenslisuusiasiisnissnuilimeueld

Risk Group 3 (RG-3) Hoqgadwiinelseluruuaziionnisiizuuss vievilmaedinls witoatuld

Risk Group 4 (RG-4) \Fogatndelsasuusdluau viliAedinld delifuumednuuasiesty
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European Economic Community (October 1993)
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Canadian Laboratory Biosafety Guidelines (2nOI ed, 1996)
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52AUANNUADANBNITINN (Biosafety Level, BSL)
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BSL |Agents Practices Safety Equipment Laboratory Facilities
1 |Not known to consistently cause |Standard Microbiological | None Required Open bench top.
disease in healthy adults. Practiceq Sink Required
Examples: Bacillus Subtilis,
Naegleriz gruberi, Canine
hepatitis.
2 |Associated with human disease. |BSL-1 practice plus: Primary barriers: BSL-1 plus:
Hazard of mucous membrane |+ Restricted Access | Class | or Class Il Biosafety Cabinets | Autoclave must be available
exposure |Liquid borng) *  Biohazard warning | or other containment devices used
Examples: E.coli hepatitis B, signs for manipulations of agents that
salmonellag, influenza, HIV, +  “Sharps” rause splashes/aerosols of
viruses, precautions. infectious materials.
Biosafety Manual for Personnel Protection requirad
Decontamination
3 |Indigenous or exotic agents. BSL-2 practice plus: Primary barriers: Class lor Class Il | BSL-2 plus:
Potential aerosol transmission |+ Decontamination of | Biosafety Cabinets or other Exhaust Air
air-horne). all waste containment devices used for all | Negative pressure lab space
Hazards include serious to lethal |+ Decontaminationof |open manipulations of agents Double-door access
injuries lab clothing after | Personnel Frotection required: Physical separation from
Examples: Anthrax, SARS, usage Barrier Protection and respiratory | access corridors
Mycobacterium tuberculosis, Q protection
Fever, hanta viruses
4 | Dangerous exotic agents. High- | BSL-3 practice plus: Primary barriers: All Procedures to | BSL-3 plus:

risk of life-threatening disease.
Aerosol-transmitted and/ar
unknown modes of transmission

Mo available vacdne or therapy.
Examples: Ebola virus, Foot and
mouth diszase

*  Clothing change
hefore entering ab.
Shower on exit

. Decontamination of
all materials on exit
from lab

be conducted in Class 11l cabinets
OR

Full-body, air-supplied, positive-
pressure personngl suit in

combination with Class | or Class Il

BSC's

Separate /lsolated Zone
Dedicated supply /exhaust,
vacuum and decon system




CDC Biosafety Levels

Dangerous and exotic, posing a high risk of aerosol-transmitted infections. Infections
caused by these microbes are frequently fatal and without treatment or vaccines.

High Risk

Microbes
Examples: Ebola, Smallpox.

Microbes there can be either indigenous or exotic, and they can cause
serious or potentially lethal disease through respiratory transmission.

Examples: HIV, HIN1 Flu, Yersinia pestis {The Plague),
Tuberculosis, SARS, Rabies, West Nile Virus, Ricketts.

Moderate potential hazard to personnel and the environment.
Includes bacteria and viruses that cause only mild disease to
humans, or are difficult to contract via aerosol in a lab setting
Examples: Most Chlamydiae, hepatitis A, B, and C, influenza A,
Lyme disease, Salmonella, mumps, and measles..

Not known to consistently cause disease in healthy
adult humans, and of minimal potential hazard to
laboratory personnel and the environment.

i BSL-1

Microbes

Examples: canine hepatitis, non-pathogenic
Escherichia coli, and.non-infectious bacteria.

5UN 18 wanavilnvaiegatiniiviunzauiu BSL seAumie9 (www.cymbri.com)
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More | Prions Scrapie, Greutzfeld-Jacob disease, Chronic
Reslistant | wasting disease
; Bacterial Spores Bacillus, Geobacilus, Clostridium
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warvdedwuvalinduuiuuaglifauduauinly aunseauldaiudiuninninisdosagiium
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- guilefindn91n natural rubber  fi51Agn anslddie uddnuindeuiu mane
dwunuwill Wy mawdeuasarany n1swieunsa-wa iU viseenaldiunng
UftRnumeiugataingivild

- qﬁaﬁmammﬂ polyvinyl chloride (PVQ) fs1mgniuLieiniu Tdlovhausuansi
Junseud adun siufsansnguueanases

- ullefinGnan nitrile dT1A1gn Yrglumamdudulan willansUuiloursuiiueey

wngdmsuUHURUNUa1INRY oil, aliphatic chemical, xylene, toluene



- pailefindmann butyle Wugailefivay fsiauns mngdmivnuiufoRnuiuas
ﬂzj:u glycol ethers, ketone, esters

- aflefindna1n neoprene TiMeglusziunans wnzdmIuUTRNuAetesty
a’limjm oxidizing acid, phenol, glycol ether

- aflefinAna1n polyvinyl alcohol (PVA)  1Hugafiesedufivew lavinufAzendu
4158uUNTY AU wAllsIAIABUT NG ugdnTulfUuRauiualsngy

aliphatics, aromatics, chlorinated solvents, ketones (AU acetone)

A1319% 3 WERIAUMNZENYBIVTAYBIRHRNUASLANNEUEE

vilnvagila
YUAYDIEITLAY Neoprene Natural latex Butyl Nitrile
Acetaldehyde VG G VG G
Acetic acid VG VG VG VG
Acetone G VG VG P
Carbon tetrachloride F P P G
Chloroform G P P P
Citric acid (10%) VG VG VG VG
Ethyl acetate G F G F
Ethyl alcohol VG VG VG VG
Ethyl ether VG G VG G
Ethylene dichloride F P F P
Ethylene glycol VG VG VG VG
Formaldehyde VG VG VG VG
Glycerine VG VG VG VG
Hydrochloric acid VG G G G
Hydrogen peroxide (30%) G G G G




vilnUageila
YHavasasLAll Neoprene Natural latex Butyl Nitrile
Lactic acid (85%) VG VG VG VG
Methyl alcohol VG VG VG VG
Nitric acid G F F F
Palmitic acid VG VG VG VG
Perchloric acid (60%) VG F G G
Phenol VG G VG VG
Phosphoric acid VG G VG VG
Potassium hydroxide VG VG VG VG
Sodium hydroxide VG VG VG VG
Sulfuric acid G G G G
Toluene F P P F
Xylene P P P F

WYL VG = very good, G = good, F = fair, P = poor (not recommended)
Ko o & dg v YY) [V A W o
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protection glove) 1u Kevla glove a@mnsanuausaulats 350°C  uaz (2) gelleduanuiu
wnzdmsududaiuasesiieglugifu -80°C wie liquid nitrogen ¥u1a1n poly-olefin fiber nu

Anatdulauszanal -150°C
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