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UNN3

A9 duN1599Y
(Materials and Method)

3.1 1Asa9dlaAsInt Taquazaunsalnildy

3.1.1 1A504393A1TA

S18YDLATDIADIATITH

oy
g%

a1au U
Vortex Mixer Scientific Industries G560E
2 Biosafety Cabinet Class |l Faster Safe Fast Classic
209
3 Biosafety Cabinet Class |l Scanlaf MARS 1200
il Incubator with Humidity Control Binder KMF 240
5 Autoclave Fume Hood PROLAB -
6 Sterilization Autoclave Systec VE-55
7 Decontamination Autoclave Systec VE-55
8 Weighing Balance 3 decimal place Sartorius ED323S-CW
9 Chemical Fume Hood PROLAB DAC 2500 Plus
10 Bag Sealer Hawo HD 260 MS
11 Hot Air Oven Binder FD 240
12 | Water Bath DIGITAL HEAT DH-45-110
13 | Multiparameter Meter SCHOTT Prolab 2000
14 Refrigerator 4 and -20 degree C EVERMED LCRF 6255 PRO
15 Purify Water Generator Type &l TKA UPW20, GENPURE
UF/UV
16 | Adjustable Autopipette (20-200 L) BioHit PROLINE
17 | Adjustable Autopipette (100-1000 o
n BioHit PROLINE
18 | Media Dispenser AES Laboratoire PMO5
3.1.2 \a3aeufia / Yanaunsal / 5aq§ul,ﬂﬁaa
a6y semaiaiasuia / Yagaunaal / Janauiudes VU
1 Spatula or Spoon -
2 Stirring Rod -
3 Spread Rod -
a4 Autopipette Tip and Tip Box 200 pL
5 Autopipette Tip and Tip Box 1000 pL
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a10u semaiadasuia / Saagunaal / TagRundas YUA
6 Glass/Plastic Petri Dish and Stainless Steel Cans ® 90 X 15 mm
7 Glass Tube and Test Tube Rack Stainless 10 mL
8 Glass Tube and Test Tube Rack Stainless 15 mL
9 Glass Measuring Pipettes and Pipette Stainless Cans 10 mL
10 Duran Bottle 500 mL
11 Glass Beaker 250 mL
12 | Glass Beaker 500 mL
13 Plastic Beaker 5L
14 | Plastic Cylinder 1L
15 Forceps -
16 Foggy Spray Bottle 500 mL
17 | Autoclave Tape 0.5 inch
18 | a¥lau (Autoclave Bag) 310 x 660 mm
19 Biohazard Bag 305 x 610 mm
20 | awtisaueanages (Burner) -
21 | guuezwanainlanseuensdn 24 x 36 inch
22 Unn1 Marker, fuily, N3zA18n1 -
23 | peflenAnnide Juogifurui iR
26 | nseiniuds -
25 | WiRNMULaN -
26 | vlowa -
27 | Thermocouples type T -
28 Notebook -
29 | Thermo-Hygrometer -
30 Data logger -
3.1.3 @15uAdl / SLoLaUA
3.1.3.1 L%’aqauw'%émmgﬂu (Microbiological standard)
a1au Medadagduniduinsgu n3A
1. Master Stock Cell

Staphylococcus aureus subsp. aureus ATCC 6538

Culture
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3.1.3.2 gswadifild (Chemical, Reagent, Media and Biological Indicator)

a9u seesaadl UIENGNER / N3
UsEnerugn
1 Trypticase Soy Broth (TSB) Merck KGaA / Microbiology Grade
Germany
2 Trypticase Soy Agar (TSA) Merck KGaA / Microbiology Grade
Germany

3 Spore Strip U89 Bacillus Raven Labs / USA Biological Indicator
atrophaeus (21 x 10° CFU)

4 Spore Suspension U Raven Labs / USA Biological Indicator
Geobacillus (1 x 10° CFU)
stearothermophilus

5 Spore Strip U483 Geobacillus Raven Labs / USA Biological Indicator
stearothermophilus (21 x 10° CFU)

6 95% Isopropyl Alcohol P.P.M. Chemical / N/A | Commercial Grade

7 95% w/v Ethanol ALCOH-A / N/A Commercial Grade

8 12.5% w/v Sodium Ajax Finechem Pty Commercial Grade
Hypochlorite Ltd. / Australia

9 7X Cleaning Solution MP BIOMEDICALS / Laboratory Grade

France
10 DI Water Type |l - -
11 [ vhuda - -

3.2 N15U52L8UAULEY952UU Decontamination system (Autoclave & Hot air oven)
lusgauviasuUanisaaunuAmn N

fumpunsiudunisBuannistsefiuaundssveanszuiuns N1y
LAEANYULIANIZUDITEUU Decontamination system %aﬂﬁzﬂaué’wm%q Autoclave Way
Hot Air Oven wagsuiusdesmdedeiuusifinansenusosyuy Decontamination system
iy nseenuULLAraiIgUnsaifiaansavi iU mndoesasianouasdetioldluanm
fifoanns, dosiigeiiinedesileuazgunsalaunuiiddny léud aunsalfneudunazguvgdl
anunsoldauldlureviunvesvesaiaivaulunszuaunisiiliusmannidevesssuy
Decontamination system, {1lanaNN15AN8Y099aUNTY LaYANMINEYINSUTIANNITD,
dladnuzianizuesian (oad) fagilisanidafenszuiunsiuangay, asadou
ANgNAeITEUIAINTIIN THUTIAIINITe (Validate cycle) 714 LileRigainatunsayinlsf
Usenideldnuiitmualy LAZAIANINNIAIUANLAZAAAIUATIIEBU (monitor) tTuUszan
Tunszurunsuaalfiftelsihulainssuy Decontamination system léflnanmusiaindelu
anmeildnradeuanugniosasnszuaunmsiiliunaande usu Tasld3s FMEA B9
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ABAliN1SANUATEAUTDIAIUTULTY (Severity) Lon1a@n1sifia (Probability) wazAI1NaInNTe
TUA1IATIANY AULEBIRNSY (Detection) LazA1ruATEAUAINLEDS (Risk level) 9nTUmIAN
RPN Liladnansuanuideslagmuinlaainaunisi 1

RPN = Severity X Probability X Detection ........ aunsil 1

wldtuneuingd andunewingdils dundaviderisuiusewhnisneiuses
(PQ Protocol) Ingdesrimuaideiisesinnismaaey I3n1smageu nsifiufiegne 3801
AATIENURY ALNUIINITENTY ‘wé’qmﬂﬁ?u%éfaﬂﬁmwumuuasauﬁalﬁaGﬁ’wLﬁumsﬁﬂms
M3I93UTB4

3.3 n1sasdaulszansninnisyn s ndenleausaudulagldiasas Autoclave
3.3.1 NSANLHTYN

3.3.1.1 9n91 protocol Usenaumie 1nqUsvasA Yaulun §IURAYOU N1IATIIEBY
NATINTEBNSURNANTBY HARYI JilEuNaIIN wazdawleunIedloingumgint1uns

a

AOULTEU WazkATaIluTingngll

Y

3.3.1.2 dawIsuiasedleingumgiindiunisasuiiisu (calibration) wagia3aedudin

)

BDEUUN
3 ]

3.3.2 Heat Distribution Studies
3.3.2.1 Empty Chamber Temperature Distribution

yhnsfnwiflegnisnszaeanufeunsludvasiiging uaznsivaouianim
AsTuazasinaneetwhiswesgungineluiaes Autoclave Tngld Thermocouples iy
13 calibrate Wrduau 3 Fuazgninanslifigasie q aeluinies Autoclave Fanansluguil
30 Taglafls¥ probe dudatuiiufadnluves chamber ensldgunsal wu don dmiuvie
nsearsndislunisuriuniedaniesdietagamgi dudunisvinliunanndelutis
sterilization cycle fie 121 sarwaldoa Wuiateg1ates 15 undl dawansluguil 31 nds
asAunsilFUnannge Tnsmaaounafildievngumniasan san wasanadsluusias
29081 Mntuinsulsnanngamgdilfifeutuinusinissesunisinnimsaeuwuuil
#0a¥in 3 ade lnsTinmsinisseuiuie lugas Sterilization cycle gungives
thermocouples uiagduazaasliniveonliiiu + 1.5 oA Nwaldud AR temperature
stability lailAu + 2.5 ssrwal@eua wazian indicating temperature LAy + 1 ssrwaidus
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1 Center of Chamber

2 Temperature sensor
(distance from the door

approximately 2 - 4 inches

)

3 Exhaust port (distance from
the bottom chamber

approximately 2 - 4 inches)

5UT 30 nsnaeseslieingamall ausumriewnagly chamber ¥09A389 Autoclave il
nN15AnwY Empty Chamber Temperature Distribution
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JUN 31 dllumsiibiusianidelugag sterilization cycle Ais 121 asriwaldua 1Wunian
9819Uoy 15 U9 Wevin13Aine Empty Chamber Temperature Distribution

3.3.2.2 Load Chamber Temperature Distribution

yhnsAnwanuaianevesgungifiinansemuainguuuuniFes (load
pattern) ward e autoclave %ﬂﬂzﬁﬂmmmaﬁﬂLamamaﬂqquﬁmﬂu chamber
204 autoclave 1iav1n153n3BInARA WY WUU maximum load wag minimum load 8814
oo 1 a%e Ineld probes 3 Suanadumisaneg (aildaonidrlundndas) ves chamber &
wansluguil 32 wazaniunisilvidsiaannideluga sterilization cycle fio 121 i
wadea [Wuategietesy 15 undl éﬁ’ummﬂugﬂﬁ 31 nduasaaumsvhliusaainids s
nyvaounailfifiemgamniigsan fga uazAnadsluldazdism MM suUsrasn
g fifildisuiuinusiniseonsu Tnefinusinseousude Tugae Sterilization cycle
aun I8 thermocouples usiagduavdoslisitoonluiiu + 1.5 asrwaldea da
temperature stability Lty + 2.5 ssrwalfod wagiian indicating temperature 3y + 1
D9ALTALTYE
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Minimum load

Maximum load

JUN 32 mMynuasesiledngumnil nusumisinaglu chamber ¥84A389 Autoclave il
N13@nwY1 Load Chamber Temperature Distribution

3.3.3 Heat Penetration Studies

° = [ a o I3 ° | av ve Y] v d‘
nsinwnazUseiuimdndusinssiumdeilssuanuseutdesiignlu load pattern

! Yo k4 ] a o b4 & o | Al v k4 1o Y a Y L3
Tlgsuaruseuiismenviliseanie wagdunianlasuaiusougean Livilindasdoue
Houaany 1auvi1n1s@n¥ILUU Maximum load 1agvi1n15M539a8U 3 ASI Lnga19
thermocouples ludwaslusiuvisnainitlotazunsiiluldeniign andudnidunisvili

UsrAannidelutae sterilization cycle fie 121 ssrnwaled Wunategatios 15 w1l Aalans

Tugud 31 nduadadunisvilivsannidessdemnaifitesigadmiu sterilization

temperature U84 thermocouple NNALIUY o8 19UpEazABliAINIY 15 AN 121 296N

wadud Aauandluzuin 33
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3U# 33 msnaasesiledngamgil ausmunissnelu chamber va41A383 Autoclave 1ila
N13ANW1 Heat Penetration

3.3.4 Microbiological Challenge Studies

o = ] a a 6 4 A o ¥ . .

InsAnwiauausalun1sinategdunsd aeldaniizfinimualagld Biological
Indicators (B)) Asuansluguil 34 Fadumunuvesalesqduvsdnnuainuiougs ienaaay

1 o & a a6 o . . .

ANEAINITOIVINANYEUBIIAUNTY 1a8n19911 loaded chamber microbiological challenge
studies A1TazviTlUnSou 9 Aun1vin@nen heat penetration lagld spore strip Wag spore
suspension U84 Geobacillus stearothermophilus @38 spore count Useuna 1.0x10° CFU
N1973149 spore strip Wa ¥ spore suspension A33171 Aludruny Q@: iU penetration
thermocouple Asuanslugui 35 uaz 36 3ndudndunisvinliusiaanieluyas
sterilization cycle Ao 121 sarugaided Wunaegnetiey 15 unil Awandlugui 31
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g‘ﬂ‘ﬁ 34 Biological Indicators (Bl) A9 spore strip Wag spore suspension 184 Geobacillus

stearothermophilus

3U# 35 n1sld spore strip uag spore suspension Tuiangunsaifesnisiliumaniae
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3
® 600 cm.

i

L J

344 cm.

Standard installation Location

Inside chamber: Diameter = 344 cm. Depth= 600 cm.
Standard locations 2: Geometric center of Chamber
Standard locations 1, 3, 4: Upper of the chamber

Standard locations 5, 6, 7, 8: Lower of the chamber

3U# 36 N13319 spore strips MuAUMUAA99 U chamber vaaASas Autoclave Lo
N15An® Microbiological challenge

wduasadun1svilius1AanIe Wrdedns spore strip Lag spore suspension NN
nsgdeudavaseliiiuainaungiives \Wunatediatdes 10 w1l Yudiegna spore strip
ILa¥ spore suspension, positive control LLag negative control Tu incubator ﬁqmﬁﬁuﬁ 57+2
) [ o [ o 1Y I [ 1 & o
pernwadea Wunan 36x12 Falue deandlugui 37 ndenisuy Smuitemsidesied
N = a & a4 A v & Y 1 A d' Y @ A v
wWasudndudradudmassdisieanunalu (+) arldnuindnisldeud (Gsaaduding) v
sreunadu (-)

gﬂﬁ 37 N15UNFI9819 spore strip, spore suspension, positive Wag negative control
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Tun19a57989U spore strip Wa¥ spore suspension A15%1 positive control (non-
sterilized spore strips) ba¥ negative controls (amﬁtgﬂufgamﬁumwﬂaau Biological
Indicators B) lUn3au 9 fu nafildainn1snsI9aeuve9f8819 spore strip, spore
suspension Waw negative control axdashifinisaiyvendogdunid Ao onaidsadoligy
viaeliifinswasudvesemsideate (Femadudaing uaz positive control azdasiinisiadey
YouT09aund fo onadsadetuviedinadsuvesemaisate mndihadudivies
Jefiodnwensuld fauansluguil 38

B B

Positive Negative ¢110814 Spore suspension

"

~ Positive Negative faeea spore strip

E‘Uﬁ 38 WalAINAINTIEOUVDIFIDY spore strip, spore suspension, positive Wy
negative control

o/ o

3.3.5 IanIN1TaIUNa

AMTI8UVTTVIEDIHAN AN N1TAN Y UTURDUAINY LarNaIIDaNYIEUDINTT
load MIvINN1ATIAEDUN Y

3.4 n15As29daUUsEANSAIMNITINIRUSIARNNaReA NS auLIie TneldnSas Hot Air
Ovens

3.4.1 N15AALAIYN

3.4.1.1 9091 protocol Usenaumie 1nqUsvasa Yaulun §IURAYOU N1IATIIEBY
\NAINTERNTULDNA581984 Vi filgnunaauny uazdninleaesesiaingumnginyd1unis
douiigy uaziAsosiuiingaungil

3.4.1.2 Jawssuiasedieingumgiindiunisasuiiisu (calibration) kagia3aedudin

a

PN
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3.4.2 Heat Distribution Studies
3.4.2.1 Empty Chamber Temperature Distribution

yhmsAnwiflagmisnszareanudeunieluguneiiging uasmsiaaeuiisanna
Asnazasianeag1eaisvesmmgiinieluiaies Hot air oven Tngld Thermocouples
N1UMT calibrate WS 1LAL 9 Fuazgninanelifigasns 4 AeluaTes Hot air oven Fauans
Tugudl 39 Tnglallif probe dudarfufiufinduluves chamber frsmslégunsal 1wy Jon i
sfluvidenszasnnitaslunisusiuvieandosdietngumgd Audunisiliunanide
Tuts sterilization cycle o 180 ssrnwaiBea 1unategaties 3 $alus dauandlugud 40
pdaasadumsilinannide asnaeunaildifiomanmniguan shan uazAadsluud
avtaanan Mntinswssenngamndfldifisutuinasinsseusunsiinisnsasouiuy
davdesin 3 ada nefiinusinisseuiuie Tutdas Sterilization cycle guvgiives
thermocouples wsiazduazsodlid1seanluiiu + 5 ssawalfea A1 temperature stability
AosliliAu = 1 ssrwaldoa faA1 temperature uniformity fodliiiu + 4 ssawalfed Lazdl
A1 overall variation fiadliifiu + 7 esrnualdes

| 83
# Centes
.-
T ]- T
Lk e b4
N} Y )
; 1 - f'
. = -
F— - —

H = Height of chamber

D = Deep of chamber

W = Width of chamber

= Y% height of chamber

>

= % deep of chamber

d
w = Y width of chamber

U7 39 nsnaesesileingaumnil a1l chamber ¥84A384 Hot air oven Lilg
MN15An®1 Empty Chamber Temperature Distribution
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JUN 40 Aliumsiiiusanidelugag sterilization cycle Ao 180 aarwaldea Wukian
9819Uoy 3 LN Wevin13@ANYY Empty Chamber Temperature Distribution

3.4.2.2 Load Chamber Temperature Distribution

ynsAnwanuaianevesgungifiinan sznuainguLuunnTEes (load
pattern) waz§1UIUVD TN Hot air oven Feaz@nwiaduarnauovosgunginigly
chamber 481 Hot air oven ilevinisdmdanansiast wuu maximum load aghaties 1 ads
Tagld probes 9 duradunsineg (lildaenitnlundnias) ves chamber fauandluguil
41 wazdiunisiliusirannidelugae sterilization cycle Ao 180 psrwaldod WWuan
oatios 3 $alus Muandugudl 40 viaasadumsiliusmande Wnmaaounadildiie
yngaumgiigean man wazAadsluuiaziianan mﬂﬁ?uv‘i']mmﬂiwamﬂqmmﬁﬁl&ﬁwf“TU
wnagin1seeusunis lnediinaginiseeusude luyaa Sterilization cycle gaungivas
thermocouples wiazduazdssliarmanluiiu + 5 ssawai@ua da temperature stability
AosliiAy = 1 ssrwaldoa fAn temperature uniformity fosliiiu + 4 ssaalfod Lagdl

A" overall variation AadlutAy + 7 asrwaLded




64

3UN 41 mMsnaasesleingaumgil mudumriesinelu chamber vadATa4 Hot air oven Lile
NM5An® Load Chamber Temperature Distribution

3.4.3 Heat Penetration Studies

yhmsfnwuaglseiuinaniusinssiumisildduanufouesiianlu load pattern
Fsumuouiivsmeiviiliusimande uasdumisildsuarudougegn laivinlvinan s
douaats lasyinn15@nuinuy Maximum load Tnesiin1snsivasy 3 ass Taeang
thermocouples Tudwwadlusunisiianaiiaufeunsunsidnlulfendtan andudiiunms
vldsnAnnidelugag sterilization cycle Ao 180 sernwadea Wunategedos 3 4alug
Fuansluguil 40 wduasadunshliunanndordomnaiitiesflaadmiu sterilization
temperature 484 thermocouple AW Faagatiosazsioslaininiy 3 dalusil 180 emn
waldea fauandluguil 42

JUT 42 nsnaesesileingamnil auduniernel chamber ¥841A384 Hot air oven g
N13ANW1 Heat Penetration kuyu Maximum load
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3.4.4 Microbiological Challenge Studies

Mn1snwiaruaunsatunisiialegdaunsed agldaniisiivualagld Biological
Indicators (BI) fauansluguit 43 Fuludunuresaeiqdunidnnuanuouas ienegaeu
ANUAINITAIIIawaUeIAUNTd 1aen15vin loaded chamber microbiological challenge

studies AIsazylunsan o Aun1sinAnen heat penetration ngld spore strip w83 Bacillus
atrophaeus 34l spore count Uszanm 1.0x10° CFU 115314 spore strip Asalusumag
fiu penetration thermocouple ﬁ’ummﬂugﬂﬁ 44 waz 45 ntusdunsiliusrnide
Tugs sterilization cycle fio 180 ssrwaiioa Wunaedwios 3 Halus Fauanslugud 40

5U# 44 n1sld spore strip ludanaunsalideamsviliusieannide
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02 04 t
|
o1 03 '50 cm

6 % $

o |

e /"

: 4 7760 cm
80 cm

Standard installation Location
Inside chamber: W = 80 cm. D= 60 cm. H= 50 cm.
Standard locations (1, 2, 3, 4): Upper of the chamber

Standard locations (5, 6, 7, 8): Lower of the chamber

»and 9: Geometric center of the chamber

5UN 45 115374 spore strip Muswtenne by chamber ¥891A384 Hot air oven Lle
7MN13AN® Microbiological challenge

ndadaun sl UTIEIINTe et spore strip fikunsendeudivaesliby
aaﬁqmwgﬁﬁaa Wuategneties 10 w19l Un@l8819 spore strip, positive control Lagy
negative control Tu incubator ﬁqm‘iﬁ{]ﬁ 33+2 pemwaldua 1unan 36+12 $alue fauana
Tugudl 46 ndsn1sun dmuemnsideaderulisienunalu (+) demnsidsadelugu T
sunadu ()
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5UN 46 NM13UNFAIBE1 spore strip, positive Ua¥ negative control

Tun19M399@9U spore strip A13911 positive control (non-sterilized spore strips) wag
negative controls (@1M131asaideildlunsnageu Biological Indicators (81) luneau q fu
K& liaINN1INTIVEABUVBIRIBEN spore strip WAy negative control Fzdashifinisadyves
HeqAun3d fo ownsidsadiolaidu way positive control AResdininainmentoqdunis fe
pwnsiaBadoru Fafetweuiuld Fuandugud 47

A28819 spore strip Positive Negative

3UN 47 nafiliannnIInsIvaeuTeIiieg s spore strip, positive Way negative control

3.4.5 dnviIN13a3UNA

ATV TTEIBDMANLAINN1TAN B UTUR D UAINY) WaZNAIDIANBULYDINT
load MIvINN1ATIVEDUM Y




