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Physically remove
the hazard
Replace the
hazard

Engineering Isolate people from
the hazard

Most effective

Administrative Change the way
people work

Protect the worker with
Personal Protective Equipment

Least effective
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Type of Cabinets

Biological safe Chemical

fume hood

Continuous
shaet of filter
medium

High Efficiency Particulate Air
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https://www.youtube.com/watch?v=AuVbcvPcjAw
Assoc.Prof.Dr. Panich Intra ; Research unit of applied electric field in engineering, RMUTL
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1. HEPA (High Efficiency Particulate Air) Filters
An extended-medium, dry-type filter in a rigid frame, when tested at a rated

airflow having minimum particle collection efficiency 99.95% on 0.3-micron retention retention
HEPA class

particles. (total) (local)
E10 > 85 %

2. ULPA (Ultra Low Penetration Air) Filters E11 > 95 %
E12 >99.5 %

A throwaway, extended-medium, dry-type filter in a rigid frame, having a
minimum particle collection efficiency of 99.999% when tested in
accordance with IEST-RPOCCO07

3. SULPA (Super Ultra Low Penetration Air) Filters
Same as an ULPA filter but having a collection efficiency of 99.9999% and
designated as a type "G" filter by IEST-RP-CC001.4

IEST - Institute of Environmental Sciences and Technology (USA)
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Class |

<= HEPA Filter

B Room Air
I Polluted Air
B HEPA Filtere Air

Figure 1. Schematic diagram of a Class |

biological safety cabinet A.

Front opening; B Sash; C Exhaust HEPA filter; D

Exhaust plenum.

HEPA-filtered air
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Class Il type Al

Type A2 Cabinet without canopy

T Exhaust

HEPA-Filtered Exhaust

Class Il type A2 o




; Class I Type B

Intak
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Intake

Class Il type B1 Class Il type B2

https://www.research.usf.edu/dric/biosafety/safety-cabinets-course 15
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Class Il type C1

https://www.labconco.com/articles/type-cl-biosafety-cabinets-whats-different 16
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SO Filer HEPA filter
Pre-filter Room Air
Removes
—hod— P‘.ﬁ;o Potentially
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N ooy
o) 1 Positive HEPA
Pressure Plenum Filtered
e Vertical Airflow air
Positive pressure
MNegative pressure
Front View
First Exhaust
ULPA Filter _
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Biological risk

Cabinet Operator Product Environment I
Chemical fume hood v X X NA
Laminar flow clean benches X v X NA
BSC Class | v X v BSL 1-3
BSC Class |l 4 v 4 BSL 1-3
BSC Class I v v v BSL 4
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Type of BSC Inflow air velocity Down flow air velocity

Class | 75 fpm/0.38 mps 100%
Class Il Al 75 fpm/0.38 mps 75 fpm/0.25-0.5mps 30%
Class Il A2 100 fpm/0.51 mps 50 fpm/0.25-0.5mps 30%
Class Il B1 100 fpm/0.51 mps 50 fpm/0.25-0.5mps 70%
Class Il C1 100 fpm/0.53 mps 65 fpm/0.33-xxx mps Pepend on

mode of used
Class Il B2 100 fpm/0.51 mps 80 fpm/0.25-0.5mps 100%
Class I NA NA NA

NA, not applicable
Adapted Table from: Laboratory Biosafety Manual, 3rd ed. 1 9
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Nonvolatile toxic Volatile toxic chemical/

Recirculation Air discharged
chemical/ Radionuclide Radionuclide

Class | Single pass circulation Indoor Yes When exhausted outdoor &
Class Il - Indoor Yes* o )
70% 30% When exhausted outdoor "
A - Outdoor (via canopy) (small amount)
Class Il (+ )
5 1 Outdoor (via hard duct) Yes
30% 70% (small amount)
Class Il - Indoor
C1 - Outdoor (via canopy)
Yes . ) .
Class Il ) ) Required specific duct
B 2 0% 100% ** Risk assessment should be
Outdoor (via hard duct) completed lab/safety facility
Class Il 0% N/A personnel
Adapted Table from:BMBL, 6"ed. 20
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Relative Air Velocities
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four inches from the
851 front grill.
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5. Caleulate the average velocity at 76mm. The velocity at normal window height of 173 mm is:

Velocity . =Velocity _x 0.406

036 ) [038 ] 033 |30 [13d| |29 |34 |33 [ 133

InNow velocity (V) t Avg x 0406 = 054 s

Acceptance ¢ Inflow velocity must be within = 0.025 m/s ol 0.53 m/s (Esco’s Setpoint)

Result | g ® ] "Tl’:uss [ Fan

Instrument used : Airflow Meler TSI Incorporated (USA) Model 9545 Thermo — Anemometer Acéumcy:

3% ol reading or + 0.015 m/s or + 3 fom




g A998 UHNAN15M 333 Downiflow velocity: test

L. Downllow Velocity Test

Reading was 1aken with a calibrated thermo - anemometer on & plane that is 10 cm above the lower edge of the sash window

opening, with UV lamp and IV bar removed. The velocity reading is compensated for Temperature, Pressure. and Humidity
{ Dew Point Temperature), The grid points and resulis (al! dimensions are mm) :

Loa | [o32] [nas] [ea¢] [o36] [oae] [o36] [036]

(o] (] (o] o] (o] o] [o] [a3)

Loan | |os2] {033 ] [e3e] Joae| [036] [oeas] [oar]

HMow: oy betier uniformity sceuracy. this 4x3 grid exceeds the EN 124692000 regirement of 4x2 dawnflow grid

Average 034 s - Nete: The velocity probe must be placed with

. ' aceuracy within 12.5mm (0,5 inch) from
Min Deviation ) ) 0.5 mis - o= - 148 £ the ahove grid, within correct onentation
Maux Deviation ' 0.02 s 390 0 W (see Probe Orientation note)

Agceplance ' Average downllow velocity must be within + 0.025 of 0.35 m/s (Esco’s setpoint)

Al individual downflow velocity readings must be within 0.08 mis or + 20%
from ﬂm]ﬁemge

Result O eas (] Fail

Instrument used ' Airﬂuw-Matér TSI Incomperaed (USA) Model 95435 Thermo — Aﬂemum&tcr Accurney .
3% of reading or + 0.04 5 m/s or + 3 fom :
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- 0.01% lunsaiNausansiasaniviin HEPA filter
- 0.005% lunsaiftldaiunsansiasanavein HEPA filter
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3. HEPAFilter PAO Leak Test

The downlow (supply) and exhaust filiers were chalienged with PAO aerosol of fixed concentration. The aerosol was gvenly

distributed throughout the supply (positive) cabinet plenum. An serosol photometer was used w0 monitor agrosol pengtration

dewnstream of both Hlters, and 1o scan for the presence of jeaks.

PAQ concentralion : I8 peliter (NSF49:2002 requires > 10 ug/l, but > 25 pp/l is recommended)
Downllow filter Exhaust lilter Upstream concentration
Leaks detected nmedia: ~ [_JYes  [JJNo  Leaks detected in media : I:] Yes Bj No calculative method
Leaks detected in gasket: [ Yes  [L]No  Leaks detected inmedia: [ ] Yes [1] No 13,500x N
Particie penetration: = 0.0017 % Particle penetration  : 0.0024 % ToitaldirflowCfin
Aceeptance : Maximum particle penetration of 0.01% for both filters; no filters leaks present.

Result : El Pass [:] Fail .
Instrument used : Air Téechniques International (USA) Madel TDA-2H Acroso] Photometer Accuracy :

i, 1% of reading

31
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4, Ultraviolet Radiation Test

Back Wall

Cubinet Ultraviolet Radiation ON

LASOY | 1,890) 11,920] 1,490
| 4 |
] ) 0 it

Cabinet Ultraviolet Radiation OFF

Acceptanee Average intensity of radiation at a wavelength of 254 nm shall be not less than 400 mW/m’
Ultraviolet:Radiation Average 168750  mWin?
Ultraviolet Radiation Lam; : o 30 W = I Set

Result _ H [»,;___] Pass. l:} Fait

Instrunient wsed - : ULV, Radiometer Model : UVX Radivmeier
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é"?j’aﬁi 8 : NAS3AE9INNEaNSAATUTBN Air flow smoke pattern test

5. Air Now Smoke Patterns Test

a. Downllow : o meﬂke':ﬂow smoeth downward, no dead spots or veflus {upward blow)
Iass

b. View Screen Retention - . Smoke flow smooth downward, no daad spots, reflux, or escape
Pass

¢. Work opening edge retention : Smoke flow smooth, no billowing or penetrate over work surface

Pass

d. Sash wiper seal ¢ Spray smoke behind sash, from the sides and along the top of work area there shall be no

smoke escape from the cabine

Pisy

Instriiment used . Air [low tester , Biohase
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N1INA&ayU Sash Alarm

=

nseaudy : Ween Sash Tawmnszeziadiowndastmun 1 ih desdiFosdynud:
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N13NAEU Exhaust System Performance Canopy Connection (195U BSC II-A tvin1iu)

v Y

N158815U : LUDUAEATUTOU ¢ D919V canopy 7IHBAUS

Y

BSC ansldiiaiulunasanu

auuantaniulnluly Exhaust wad

N13NAEBYU Exhaust Alarm System (81%5u BSC II-B)
N3RS : Luaﬂﬁuamwmﬂ%ammmmﬁuaﬂmaq 20% xfosiiduannioudsLay

v v

Ikananiglu 15 Fu9 wassieauniglug (nterlock) AzADIMEANITYINATY




dasinnismadauiile
" yifanisanga BSC (ousuldw)
n pdinsYeunIelUduu HEPA filter
" ydannsimdeungluRngausnndy

N1588UFU: aIn15dneINAtUlug 30 Wil AUAUABS

lianasseanadsluiiu 10%

http://www.ucdenver.edu/research/EHS/RS/training/content/unit_5/part02.html
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LYNYDIUNAINANY ) VHANTAINNWNTUNIZANAUDINAINAY LAgDIFEULTINT
Augnane (Centrifuge force) MANANAITUYUTOUYANYU (Center of rotation)
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1. Motor : gunsaifiviminanlvinn1svyuseuwnu

2. Rotor : dudmsuussanivuglddiagng

hitps:/{home. ki ac. thichuare/12/centrifuge. pdf

1. Fixed Angle Rotors AHANIN1513uyinyuAULNUNYUAIN VUL NI

2. Swinging Bucket Rotors ¥llafin1snyuvinyuiusnuvyuasullag
PUAUN TSIV UIUVLIUAURAUNY Y

3. Chamber : @il Rotor agnngluuaziirinUn
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N9 1991

" p59deuan niilurenA3ed
- gadlanaandoshifthds lifivmuui sidotanla 4
- WNUVYUAZDIR WasEnRnLILTU

= Fonldiu (Rotor) uazgunsaldu q fesnuuudviuiniesildem uazmnyauiuiu
(WUU Swinging %38 Fixed rotor)

" yaenlddiegneanildlunisty (Centrifuge tube) ArsilunaonaufIfifintanul uise nie
waaanaafnfilauiy etostunisunuay wsen1siinazess (Aerosol) mndululd
AsTAEuNGEN warsvyTwanBen (Label) Uuvaeavnassroldadly Bucket

B nnRI9deUSesT SeseswandIvemaen wazn1sUnaivvenasnnouldinu

» Hulussinadlddulsuesisvusveaesesy iy

» ldamsuiufimvundmsutiiuusasiu -



o v g 1 dy . . [ Y v
B eNdYe1RNannnlgulnengdYe  (Disinfectant) LUA LIALLIAS

[

" A35%9 Bucket wiaunasnniag1dudiegnsainuiu (Symmetry) 1l

Y
=]

dndnwinfu (Balance) Tngldiindunse 70% ueanezedlaadiy Bucket
Naiteusuliauna

" yduaSeaunsidau vnnsnen Rotor o9nINLASeS
N30l Refrigerated centrifuge T UnRN LararaetILgI91nAives Rotor chamber

LALLTAR LA LA LLIAS

" 09Aa19YINAINNEE 810 Rotor/Bucket hag Rubber seal 93}’385’18’1%&%%8
(Disinfectant) aMnTudssnauReuA sl

= nsdifiinnsvudeude viearsdinm WiguftRnuanild PPE Aousi
ALdven wazannsUuleuiethensndedliflavdtanseu
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sregNUaonsieaunitassazdudidigninusinaeinis
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nAUALASDY (Turn off)
PUNA Break
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" (579FRUNTYINUVBUATEY LU WINTFIUVBITBUNYU (Speed) AINUYNADS
YIFIUATUALLIAT (Time) ANUYNABIVBIFIUAIUANEANYI (Temperature)
syuUmIingaLazseuulniduszey visellntn1siAdausny

" ynNuANNRAUNARBIIALTULaEAL LN ST N LT LAEYIHTIUIYNTS




Q neaATIUNTIRBLardaTURRILINSAITunT SRR e UMEINeAEns (nud.)
ANUNUNTIALUNTIR (20.)

196 QUUNNRALYTU WUIAINYT L‘Uﬁ]f\]ﬁ!%ﬂﬁ AN 10900

e 0 2579 1370 - 9, 0 2561 2445 #9 606, 613

https://biosafety.nrct.go.th @ biosafety@nrct.go.th /@
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