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UNna

NANTSVIAABILAZIITAINE

(Results and Discussion)

4.1 nan15Us218UA21ULA8952UU Decontamination system (Autoclave & Hot air
oven) luszauasufuRnisaruaNAMAIN

Tun15UseL AL EEIVBINTIUIUAIT N1T9191U LATENBUZIANIZVBITIUY
Decontamination system @sUsznausieia3as Autoclave uaz Hot Air Oven Tagl43% FMEA
NUIINITMMUATEAUVBIAMUTULTE (Severity) Ton1an1siin (Probability) wagAu@INlse
Tun15n399nU AAEEE199 (Detection) uarfvuaseRuaades (Risk level) Fauandly
Asei 3

M15199 3 N1TNINUATTAUVBIAMUTULIY (Severity) 1an1an1siia (Probability) wag
A2IUAINTTALUNTITATIANY AULEB9A99 (Detection) wazitnuaszAuA1ULdS (Risk

level)

Probability Risk level
Less than once per year 1
1 to less than 3 times per year 2
3 to less than 5 times per year 3
5 to less than 7 times per year 4
More than 7 times per year 5

Severity Risk level

lifinansenusiensmusumsvhiuresaies waylidududoudly 1
vhlieSonhauiiomata uidsanusaudlalsviuilaegldony Lisndusiomeaszuuns 2
yhaureaaios
vhliieSowhauiioman liassaudlalsviuilasdldanu udannsoudlalaedSuiiavey 3

wsesdle lnyszuumshnuvesaiasdensiiiuseluuaylivganisvihauveaies

biiasesinuiianaa semeaszuunsiuvenases Wanunsaudlulaviuiilag 4
Aldau usianunsawdlulaedSuinveuieseile

biasewihauianan ldawnsawdlald feaenszuunisvihaurenniss uazse 5
FOUWTLIINYIHTIUIYN T

Detection Risk level

nyrnuldine ddeyavisendngiuiianunsaneaduldmennual waysusldviuiinga 1
Raund Wiolasudesdyaafioutaau

asranuldannisldununisasiada ddeyaniondngrufiamsonsaiulasmenlani 2
ARnUng wIsladudssdygraifoudaiauy

Tdanunsansranulemenilal Aesenfunsesdiansiain

Liannsansianuldlerldnu uianusansianuldlnegiadyuignig

lalaunsansianudeianainliay waz/vse ldukuni1snsade
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HANITUTZIIUAUEEIVDINTZUIUNIT N1TVIIU UAEANWULLANIZVDITIUY
Decontamination system F9UTrnaUA18LAT8Y Autoclave Lag Hot Air Oven Asuangly
A19199 4 waz 5

A15199 4 NanSUSTIUAINULALATEY Autoclave

Seifing Gussion Probability | Detectability | Severity RPN
1. Control system
1.1 Thdnasas 1 1 5 5
1.2 w3osldanunsadals 2 1 3 2
1.3 lanunsaUaededls 2 1 5 2
1.4 felUsunsuvoanIomawann 3 1 2 6
2. Personnel
2.1 Usgum 4 5 40
2.2 lyiflanug 1 2 5 10
3. Utility
3.1 Lilgavielviuszdud 2 2 2 6
3.2 lulsunseiiusiu i 1 i 16
3.3 Auinindu 5 2 il 40
3.4 1n3esganiuliviny 2 1 1 2
4. Environment
4.1 Humidity ¥89 working area qw%a&i"%ﬁuiﬂ 3 1 1 3
4.2 Temperature U89 working area qwﬁaﬁﬁ 3 1 1 3
\Auly
5. Hardware
5.1 gamgilidetuendicaly 2 1 5 10
6. Equipment and assessory
6.2 pneumatic valve 1 5 5 25
6.3 Compact CYL &g 1 5 5 25
7. Document
7.1 gielduindasliiauysal/liviuuss 2 1 1 2
7.2 laiflienans Installation Qualification wag 2 1 1 2
Operation Qualification
7.3 ldfienansaeuiiisu 2 1 1
7.4 lyifienanstrgesne 2 1 1
Acceptance criteria RPN <2x2x2
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= a = & .
A5199 5 HaNTUTELHUANULELNLATEY Hot air oven

Rating Question Probability | Detectability | Severity RPN
1. Control system
1.1 Tihdnnsas 1 1 5 5
1.2 ﬁﬂﬂmﬂsmauﬂ%aqamwam 3 1 2 6

2. Personnel

2.1 Usgum il 2 5 40
2.2 lyiflanug 1 2 5 10
3. Utility

3.1 Tdunszviuiu | 4 1 4 16
4. Environment

4.1 Humidity ¥89 working area qw%a&i"%ﬁuiﬂ 3 1 1 3
4.2 Temperature U89 working area qwﬁaﬁﬁ 3 1 1 3
\Auld

5. Hardware

5.1 gamgilidetuendicaly 2 1 5 10
5.2 liansadananls 1 1 5 5

6. Equipment and assessory

6.1 Wnauldvineu 1 1 5 5
6.2 Temperature sensor \dy 1 5 5 25
6.3 llanunsasarTusunsale 1 1 5

6.4 nqLdY 1 1 5 5
7. Document

7.1 aiielduindasliiauysal/liviuuss 2 1 1 2
7.2 laiflienans Installation Qualification wag 2 1 1 2
Operation Qualification

7.3 ldfienansaeuiiisu 2 1 1

7.4 lyifienanstrzesne 2 1 1
Acceptance criteria RPN <2x2x2

ndutwanisuszifiuandsdildluldlunisasisgeulszdnsainszuu
Decontamination system (Autoclave & Hot air oven) IuﬁzﬁuﬁaﬂﬂﬁﬁaﬂﬁiﬂjuﬂMﬂmm‘W
ﬂmﬁ'ﬂaaﬂLLU‘UI‘LJiLLﬂiiJmiaaULﬁﬂULLazﬂﬁﬁﬂw’]izUU Decontamination system
(Autoclave & Hot air oven) TusgAuviaauiRnisaruauannIn
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4.2 n15nsadaulssansninnisyiniusiaananieausaudulagldnas Autoclave

w3 Autoclave Mlun1svinliusimanidesieninudouiu Sadunidussuu
Decontamination system 3efesfin1snsivsdeudszaninmvenaienounisldau Tnadeu
nsasvEeuUsEans s siliUAanidessauteutulaglinies Autoclave daadl
ns3nviluslameaUsenaumiey TnqUIEaIR YaUln HSURATOU N1IRNTIRE0UINMIINTTEaNTY
BNANTON4BY {ANY SN dakansluniAruI .

a

finnsdnmseandeslotngumgil indestuiingamalinldlunsnsieasulszansam
Tagransasiaaeunuinaiesiotnguvniiuaziedostufinguvnfinldfe Data logger 3 sinu
NTADUBUMILAASTUAIANYIA LUAZAIANYIA 3. Lazinisnsiadoulu certificate U3
Biological indicator Pldlun1snsiaaeuyszansam fe spore strip Wag spore suspension
2949 Geobacillus stearothermophilus Wu11 Biological indicator ﬁl%é’aiammmq Lay
IuIUEUDIVBS spore strip dlA1 1.8 x 10° CFU way spore suspension A1 2.6 x 10° CFU
AuanslunAIANLIA 2. Larnaun1sLyeu Biological indicator fieinn1snsIvaUIUINEUDS
94 Biological indicator 1egluinmsiAe 1 x 10° CFU fiarunsndmnldlunisnsivasy
Usgan3aimvenades Autoclave 1¢ denansluniauuan n. 9nduiusunisasiaaeu

Uszavs nmmsvinliusiaannideseanudeudulaeldiaies Autoclave
4.2.1 Heat Distribution Studies
4.2.1.1 Empty Chamber Temperature Distribution

n1sfinwiiegn1snsEateauTeuneluguueaing warnsIvaeuiianuAIilae
aulaneeg1aInverunginiglunies Autoclave Ingld Thermocouples MiH1UNTaDY
= Y o Y] o v al ! 4' ) a
Weu 1a331u3u 3 duazgnininelingasiie 4 angluia3es Autoclave dauansluguin 30
nduAndunsiliUTEn@elutg sterilization cycle Ao 121 ssrwaidea [Wulaan 15
Wl Aauandluguin 31 Inen13vn1InsIvaey 3 A1 nudteuniilneaiefie 121.37 aeen

a ! = a v oA = = !

LAY mLaammﬂ’]iﬂizmmmqmwgm’ldu@ A® - 0.07 3 0.03 BIANTALTYE LATNUI
thermocouples usiazdusualalugigamiiunnsraiulugag 0.3 e 0.4 asmugadea fa
temperature stability 989 thermocouples uaazeuilATlug9 (+0.3) 84 (+0.4) ssAwaIGes
wagnuInnasluAUladun 1 segungilaiinan fsiuusnuninaesluauladun 1
Aousnaiiludian (cold spot) wasinesluduladud 2 uaz 3 sruaraungilagenigans
wanalugun 30 waznAkULA A. diA1 indicating temperature T3 0.5 §4 0.7 DeA LAY
nanlanalanslunnsned 6
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AN5197 6 KaNFENW Empty Chamber Temperature Distribution YaATEY Autoclave

Sterile Phase : Empty chamber (°C)
Cycle 1 (121 °C 15 minutes)
Channel (2) Average Indicating Temperature
(1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading (1)-(2)
1 121.3 -0.07
2 1214 121.37 0.06 121.5 0.03
3 1214 0.03
Temperature stability +0.3
Temperature Maximum 1214
Temperature Minimum 1213
Sterile Phase : Empty chamber (°C)
Cycle 2 (121 °C 15 minutes)
Channel (2) Average Indicating Temperature
(1) Average channel -
Autoclave SD temperature deviation
temperature .
temperature reading 1-@
1 121.3 -0.07
2 121.4 121.37 0.06 121.5 0.03
3 121.4 0.03
Temperature stability + 04
Temperature Maximum 121.4
Temperature Minimum 121.3
Sterile Phase : Empty chamber (°C)
Cycle 3 (121 °C 15 minutes)
Channel (2) Average Indicating Temperature
(1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading 1-@
1 121.3 -0.07
2 1214 121.37 0.06 121.7 0.03
3 121.4 0.03
Temperature stability + 04
Temperature Maximum 121.4
Temperature Minimum 121.3

4.2.1.2 Load Chamber Temperature Distribution

miﬁﬂmmma:ﬁﬂLamaﬁumqmmﬁﬁ:ﬁmaﬂizwumﬂgﬂqumsﬁm (load
pattern) wazdLIuesidn autoclave S?iwzﬁﬂmmmaﬁﬁLamaﬁuaaqmm:ﬁﬂst[,u chamber
284 autoclave {lavin158A58InERS T WUU maximum load wag minimum load 8814
Zoo 1 ade Ineld probes 3 Sursiumaineg (lallddondlundnsast ves chamber &
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wanalugudl 32 uagdnfunisiiliusmaainideludag sterilization cycle Ao 121 oA
waidea 1Wunategefes 15 uni Fuansluguil 31 wuiinisdnBoendnius uuy
maximum load fgaumniilneiadefio 121.47 ssrniwaifea AaABYeINNINITINEVIUNYT
aelud Ae - 0.17 §9 0.13 aer@alfod wasnui thermocouples wiazduauAlALLY
gaungiuand1eiulugae 0.3 89 0.6 seAwalTea e temperature stability U0
thermocouples usazduiianludae + 2.0 ssrneadea waznuimesluddidaduil 1 s1ue
gumgdldsifian ddutinuinueslududadui 1 Aevsnaiiduiian (cold spot) uas
wosluduidaiduil 3 srudiguuniiligeiigndauanslugud 30 uazatanuaa a. 67
indicating temperature 0.6 adFwaIdua nafildinandunisned wasn1sdniSeawdn s
WU minimum load figaumgilagiadefe 121.37 ssriwaldea ARAEYIN1INTTNEYDS
gauniinielug Ao - 0.07 84 0.03 aeFnga@ed Lagnudn thermocouples wiazdusUATlA
lugreguugiiunndrsiulugie 0.3 89 0.4 serngalBea 1A temperature stability V84
thermocouples usazduirnluta + 0.4 swneaded waznuimedluddidadudl 1 s1ue
gumgdlddifian dduuinuinuesludidadud 1 Aevsnniiduiian (cold spot) uas
woslududaduil 2 way 3 erudguugildgeiianduandusud 30 uazananuan a. il
indicating temperature 0.5 aswadua nafildmanansluansed 7

A1999%0 7 wan13AnY1 Load Chamber Temperature Distribution 983tA399 Autoclave

Sterile Phase : Maximum load (°C)
(2) Average Indicating Temperature
Channel (1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading (1)-(2)
1 1213 -0.17
2 121.5 121.47 0.15 121.6 0.03
3 121.6 0.13
Temperature stability +20
Temperature Maximum 121.6
Temperature Minimum 121.3
Sterile Phase : Minimum Load (°C)
(2) Average Indicating Temperature
Channel (1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading (1)-(2)
1 1213 -0.07
2 121.4 121.37 0.06 1215 0.03
3 121.4 0.03
Temperature stability +04
Temperature Maximum 1214
Temperature Minimum 121.3
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4.2.2 Heat Penetration Studies

nMsfnwnarUsziuimansanssiunalduanuieutiesiianly load patten
dsuaudoudivmerivilisannde uassumisildsumiutougean Tiviliudn s
Fouaats lagiin13@nsIuLuy Maximum load Tneviin1snsraaey 3 ade Ingang
thermocouples Tudwasluiumisiianainledrazunsidluldenniian andusidunisril
Usaaanideluting sterilization cycle Ao 121 ssrwaidoa Wuaiegreties 15 unit &
wandluguil 31 nuitguugiilaeedefe 121.50 ssrwaldoa A1LRAY9INITNTLIIBYDS
gauniinielug fe - 0.17 84 0.17 asewaidea wagnuin thermocouples wiagdusuATla
lugisgaumgiunndreiulugie 0.3 89 0.7 eeAngalea dA1 temperature stability ¥4
thermocouples usazduilAilugae (+2.0) 81 (+2.1) esmwaidoa waznuimesluduidadu
fi 1 ruAgumgildiiian fufuuinaiinaeslududadui 1 Aevsnniiduian (cold
spot) wagmosluduidaidud 3 srurgnmgfildgeiianduandusud 30 uazatanuaa a.
A1 indicating ternperature 1uya3 0.4 8¢ 0.7 ssrwadea nafildfumandlunised 8

A1519% 8 NanN1SANWN Heat Penetration 989389 Autoclave

Sterile Phase : Maximum load (°C)
Cycle 1 (121 °C 15 minutes)
Channel (2) Average Indicating Temperature
(1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading (1)-(2)
1 121.3 -0.17
2 121.5 121.47 0.15 121.6 0.03
3 121.6 0.13
Temperature stability +20
Temperature Maximum 121.6
Temperature Minimum 121.3
Sterile Phase : Maximum load (°C)
Cycle 2 (121 °C 15 minutes)
Channel (2) Average Indicating Temperature
(1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading (1)-(2)
1 121.4 -0.13
2 121.5 121.53 0.15 121.4 0.03
3 121.7 0.17
Temperature stability +21
Temperature Maximum 121.7
Temperature Minimum 121.4
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Sterile Phase : Maximum load (°C)

Cycle 3 (121 °C 15 minutes)

Channel (2) Average Indicating Temperature
(1) Average channel o
Autoclave SD temperature deviation
temperature .
temperature reading 1-@
1 121.4 -0.10
2 121.5 121.50 0.10 121.7 0.00
3 121.6 0.10
Temperature stability +20
Temperature Maximum 121.4
Temperature Minimum 121.3

4.2.3 Microbiological Challenge Studies

nsAnwIAuamnsolunisinatsgdunid nnelfanigiidmualagld Biological
Indicators (B)) fisuandluguil 34 Fadumunuvesavssqaunidinuainuiougs enaasy
ANUAINTATIIA8aUasEUNTE lnen1591n loaded chamber microbiological challenge
studies 1Un 3o u 9 AU N19911An¥1 heat penetration Toyle spore strip ey spore
suspension U3 Geobacillus stearothermophilus Fafiswauaves 1.8 x 10° CFU uay 2.6
x 10° CFU 11816y 113319 spore strip Wag spore suspension A353719lus Uy ed AU
penetration thermocouple ﬁQLLam‘LugUﬁ 35 waz 36 ntuAndumsiliusanide
Tuta9 sterilization cycle Ap 121 ssanwaidea [Wunatedetisy 15 Wi é’fﬂLLamﬂugﬂﬁ 31
ndnaAunsliUTAnde thiaeg spore strip kA% spore suspension FIHIUNT5E
Lﬁ'??aLLé’aﬂéaaiﬁLﬁuaqﬁqmmﬁﬁm Wuateg1eides 10 Uil Uneg1s spore strip waz
spore suspension, positive control (non-sterilized spore strips) b8 ¢ negative control
(01 913BaTaflHlunsmaany Biological Indicators) lu incubator figuvgfi 57+2 a4a1
waldea Wunan 36:12 $lug ndan15uUn nudndeens spore strip, spore suspension wag
negative control laifinmsindnuestegdunis Ao onaiisadeliquuielifinaudsudves
osidsate nadufing uaz positive control ﬁﬂmﬁﬁyﬁuaqﬁa@auw% fie 91sLAe
deguvdeiimadsudvesemadeatoandihadudivies fuanduzuil 48 uazansnsdi 9
A15197 9 NansAnE Microbiological Challenge Studies YouA383 Autoclave

Test result

Sample Name Position
Cycle 1 Cycle 2 Cycle 3

G. Stearothermophilus spore strip

(1.8 x 10 CFU)

G. Stearothermophilus spore suspension (2.6 x 10° CFU)

0 (N[O [ AW N |~
|
|
|
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Test result
Sample Name Position
Cycle 1 Cycle 2 Cycle 3

Negative control (media U89 spore strip) - - -
Negative control (media ¥89 spore suspension) - - -
Positive control

+ + +
(G. Stearothermophilus, spore strip 1.8 x 10° CFU)
Positive control

+ + +
(G. Stearothermophilus ,spore suspension 2.6 x 10¢ CFU)

Acceptance criteria: 1) The negative control and test sample must have no growth of microorganisms (no turbidity
or no color change from purple to yellow ( - )). 2) The positive control must have growth of microorganisms

(turbidity or a color change from purple to yellow ( +)).

Cycle 1 (121 °C 15 minute) : Maximum load

Positive Negative 1 2 3 4 Positive  Negative 5 6 7 8

Cycle 2 (121 °C 15 minute) : Maximum load

Positive Negative 1 2 3 4 Positive  Negative 5 6 7 8

Cycle 3 (121 °C 15 minute) : Maximum load

Positive Negative 1 2 3 4 Positive Negative 5 6 7 8

gﬂﬁ 48 uansNan13An®1 Microbiological Challenge Studies Y0A589 Autoclave
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4.3 n15As29daudsEansSnnn1siatiusIAaNaneA NS auwialaelyASas Hot Air
Ovens

1399 Hot air oven Tlunsildusannidesonnudouuts fadunidussuy
Decontamination system 34§aaiin1snsivaeulszansnmaennisanounisldau lnedeu
nsasadeusEansnmmsiliusaanideseaudeunidagldinie Hot air oven o
finsdnvinluslaneausenouniy TnQUTeata Yauln §SURAYaU N1INTIFA0UNMIANIST
gouTULNANTE9Be {1 AE1UNIRN AskanslunIAKuIn 9.

a =]

IS (% a = IS (% v =® a a a
UNTTIALATYULATDINDIND EULNU Lﬂﬁ@\‘iU‘LWlﬂ’qm‘MﬂilWImuﬂWim5'ﬂ‘ﬂﬁ@UUi%ﬁﬂﬁﬂ7W

9 Y Y
a

Tagranmsnsaaeunuinaiesiiongumniiuaziniostufinguvnfinlife Data logger 9 Hw
NIAOUNBUAILAAIUAIANLIA 4. BLAZAIANUIA 3. uaziin1InsIadeulu certificate V99
Biological indicator fldlunsasnaauusyansnm fe spore strip Y99 Bacillus atrophaeus
U1 Biological indicator #l#8lsinune1y wazdurualasues spore strip A1 2.2 x 10°
CFU asuansluninuuln 2. wagnaunisigeu Biological indicator AB4YiNNIIATIVEBUTIUIU
auasves Biological indicator Teglutnausie 1 x 10° CFU flanansathanldlunisnsivaey
UszAnSnmuoaaies Hot air oven I anansluaiawuan n. 9nduiausunisnsiadou

UseAnSnnnsyintrusiAaniisnlennusaunialaglyiases Hot air oven

4.3.1 Heat Distribution Studies

4.3.1.1 Empty Chamber Temperature Distribution

A v =

msfnwfiegnisnszatsanudeunisludunsiging wazanaaeuiannuadiuay
atiaueogaisvesgungiinnegluiades Hot air oven Ingld Thermocouples fik1uNS
calibrate wd$1u7u 9 Fuazgnininelinigasng 4 angluides Hot air oven fauanslugud
39 Talall#f probe duiafuiiufiaduluves chamber fonislégunsal wwu den Fndlunie
nsgarsnatilunisuriuniedaeiesiofromnnd dufiunisviliusmanidelutas
sterilization cycle e 180 ssrwadua Wunaiegaties 3 Falug é’auamﬂugﬂﬁ 40 lnenIs
yhmsnsvaey 3 Al nutgungilasadsfe 180.83 ssmiwadea Aladsveniansyas
vosgauninglug Ao - 2.64 fs 1.47 asewalfiod wagnudl thermocouples wingdueu
Arlalugsgumaiuansteaiulugie 0.25 8¢ 2.37 ssmwalfiod e temperature stability
U89 thermocouples aazdulalugag (x0.11) 83 (x0.15) a3AwaLTyd A1 temperature
uniformity 2.29 913 2.33 asAwalduailan overall variation 4.24 9IANGALTYE LATWUIN
wosluduidaiduil 1 srudgamgfildsfian fuuinainuesiududadui 1 Aevina
fiBufian (cold spot) uasmoslududadudl 5 srurgumnildgeiianduandusuit 30 uas
AAnwIA A. kafldfLandunised 10
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AN5197 10 HAN1SANE Empty Chamber Temperature Distribution YAT8Y Hot air oven

Sterile Phase : Empty chamber (°C)
Cycle 1 (180 °C 3 hours)
Channel (2) Average Indicating Temperature
(1) Average channel o
termperature Autoclave SD temperature deviation
temperature reading (1)-(2)
1 178.06 -2.64
2 180.47 -0.23
3 180.40 -0.30
4 179.30 -1.40
5 182.13 180.70 1.41 180.00 1.43
6 182.10 1.40
7 182.02 1.32
8 181.60 0.90
9 180.25 -0.45
temperature uniformity 2.31
overall variation 4.24
Temperature stability +0.15
Temperature Maximum 182.13
Temperature Minimum 178.06
Sterile Phase : Empty chamber (°C)
Cycle 2 (180 °C 3 hours)
Channel (2) Average Indicating Temperature
(1) Average channel o
ternperature Autoclave SD temper.ature deviation
temperature reading 1-@
1 178.24 -2.64
2 180.66 -0.22
3 180.65 -0.23
4 179.49 -1.39
5 182.35 180.88 1.40 180.00 1.47
6 182.27 1.39
7 182.17 1.29
8 181.70 0.82
9 180.43 -0.45
temperature uniformity 2.29
overall variation 4.24
Temperature stability +0.14
Temperature Maximum 182.35
Temperature Minimum 178.24
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Sterile Phase : Empty chamber (°C)
Cycle 3 (180 °C 3 hours)
Channel (2) Average Indicating Temperature
(1) Average channel o
ternperature Autoclave SD temper.ature deviation
temperature reading 1-@
1 178.28 -2.64
2 180.67 -0.25
3 180.72 -0.20
4 179.56 -1.36
5 182.37 180.92 1.38 180.00 1.45
6 182.29 1.37
7 182.19 1.27
8 181.70 0.78
9 180.50 -0.42
temperature uniformity 2.33
overall variation 4.24
Temperature stability +0.11
Temperature Maximum 182.37
Temperature Minimum 178.28

4.3.1.2 Load Chamber Temperature Distribution

NsAnwANUElEL YR INNANTENUIINTULUUNISISYS (load pattemn) Way
11U Hot air oven FaazAnwraruaiianevesgumvgiinigly chamber ¥89 Hot
air oven Wovns3nL3eaWansuel Luu maximum load eg1stles 1 ASe Iaald probes 9 9u
adwnuesingg (Wldaeairlundnsdue) vae chamber Asandlugui 41 uagaiun1sm
TusAannidelusiing sterilization cycle Ao 180 aerwalfea Wuiaiegnatios 3 Falag A
wandlugui 40 wuINIALSEIRERTNI LUU maximum load Haamgilagiadeds 180.71
I LAY ANRALURINTIINTEBVRIRUNIN1ElUg Ae - 3.54 §is 2.72 DeANUaLTYE uaL
U731 thermocouples ufardus1ualatugItgamiiuand19iulugae 0.09 89 3.43 99aN

IS) ISP . 1 v A = IS
aLEE UM temperature stability 989 thermocouples IaagaudA1 +0.20 B3ALsaLTad U
A1 temperature uniformity 3.79 a3rwwaLTeE AA1 overall variation 6.49 aIrwALTYE Ly
wudnnesluAUWadun 1 swargamgilaningn deiuuinuimiavesiudliladun 1 As

a a2 A v X v o ! | av v a o a
UShaufiduign (cold spot) wazmasluduiadui 8 srugungillngaiandauanslugun
30 LAZANIAKNUIA A. NaNlAsILandlun151e9n 11
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A19199 11 wan15Ane Load Chamber Temperature Distribution 9841384 Hot air oven

Sterile Phase (180 °C 3 hours) : Maximum Load (°C)
(2) Average Indicating Temperature
Channel (1) Average channel o
termperature Autoclave SD temperature deviation
temperature reading (1)-(2)
1 177.17 -3.54
2 179.42 -1.29
3 179.04 -1.67
4 179.43 -1.28
5 181.55 180.71 2.24 180.00 0.84
6 183.37 2.66
7 183.09 2.38
8 183.43 272
9 179.91 -0.80
temperature uniformity 3.79
overall variation 6.49
Temperature stability +0.20
Temperature Maximum 183.43
Temperature Minimum 177.17

4.3.2 Heat Penetration Studies

nsAnwkazUseiuImdadurinseiuniaiilasuauseutesiigaly load pattern 91
IsuanuTeuiisananviliusaanae wazdunisnlasuaiuseugsan Livinlvindnsiue
WEoudAany Lagvinn1sANYILUU Maximum load 1a8i1n1SASI9d@8U 3 A5 LA8IY
thermocouples Tudwasludunisiainiianuiowazunsiinlulaeniian andudniunig
il snaanieluae sterilization cycle fe 180 asrwaldoa [Wunateg1atoy 3 Falus
Aanandluguin 40 wudneunaiilagiadefe 180.60 peALwaLTLA ANRAEYDINITNTEINYVDY

a Y A = = 1 1 v 1 1 v
aaunginiglug fie - 3.54 89 2.72 srgalied uagnudn thermocouples uiazdugumla
lugsgaumgiiunnstaiuluge 0.09 94 3.49 ssmngadea dd1 temperature stability 384
thermocouples waiagduiAlumgas (£0.17) 9 (+0.20) 9FLYaLTd AR temperature
uniformity 3.72 §4 3.79 esrwaldud A1 overall variation 6.20 §19 6.49 DA YALTYE WAL
wudmesluduiadun 1 srumeumgilaaiian AsiuuTuuinanesiuAuladudn 1 fie

a 4:1' @ Ql' 6* [y} Qy % d' 1 1 a v d‘ [ t:i
UShauiuiian (cold spot) wazmasluAuialdun 6 eruAeungiilaaigaduanslugud
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A15199 12 Nan15AnN® Heat Penetration ¥aaA389 Hot air oven

Sterile Phase: Maximum Load (°C)

Cycle 1 (180 °C 3 hours)

Channel (2) Average Indicating Temperature
(1) Average channel o
termperature Autoclave SD temperature deviation
temperature reading (1)-(2)
1 177.17 -3.54
2 179.42 -1.29
3 179.04 -1.67
4 179.43 -1.28
5 181.55 180.71 2.24 180.00 0.84
6 183.37 2.66
7 183.09 2.38
8 183.43 2.72
9 179.91 -0.80
temperature uniformity 3.79
overall variation 6.49
Temperature stability + 0.20
Temperature Maximum 183.43
Temperature Minimum 177.17
Sterile Phase: Maximum Load (°C)
Cycle 2 (180 °C 3 hours)
Channel (2) Average Indicating Temperature
(1) Average channel o
ternperature Autoclave SD temper.ature deviation
temperature reading 1-@
1 177.05 -3.37
2 179.15 -1.27
3 179.04 -1.38
a4 178.99 -1.43
5 181.45 180.42 2.15 180.00 1.03
6 183.03 2.61
7 182.81 2.39
8 182.80 2.38
9 179.47 -0.95
temperature uniformity 3.72
overall variation 6.20
Temperature stability +0.17
Temperature Maximum 183.03
Temperature Minimum 177.05
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Sterile Phase: Maximum Load (°C)
Cycle 1 (180 °C 3 hours)
Channel (2) Average Indicating Temperature
(1) Average channel o
ternperature Autoclave SD tempervature deviation
temperature reading (1)-(2)
1 177.25 -3.42
2 179.61 -1.06
3 179.19 -1.48
4 178.88 -1.79
5 181.76 180.67 2.20 180.00 1.09
6 183.49 2.82
7 182.84 2.17
8 183.15 2.48
9 179.85 -0.82
temperature uniformity 3.76
overall variation 6.42
Temperature stability +0.19
Temperature Maximum 183.43
Temperature Minimum 177.17

4.3.3 Microbiological Challenge Studies

nsAnwIANaInnsolunisinatsgdunid anelfanngiidimunlagld Biological
Indicators (Bl) fauandlugudl 43 Fadusunuvesatesqaunidfinuniudougs onnaoy
ANNENnIiiagalasqaunie Inen13vin loaded chamber microbiological challenge
studies TUniau 9 Aun19vi1@nen heat penetration Taeld spore strip W8 Bacillus
atrophaeus $aiid1uauaUes 2.2 x 10° CFU n19319 spore strip GRFPRNAITR IR IYET TLY
penetration thermocouple é’w’mamiugﬂﬁ 44 waz 45 ntusniunisvliusdenide
Tugs sterilization cycle Al 180 psruwadoa Wunanegsiios 3 Falus dauandluguit 40
ndnasaaumsvliusiannide thfeds spore strip ARunsEToudvdesliiuasd
aaunnfivies Wuaned oy 10 uil Yuda0893 spore strip, positive control (non-
sterilized spore strips) k8% negative control (’m‘tmiLgaﬂL%QﬁIﬁumwmaaU Biological
Indicators) lu incubator flgamafl 33+2 ssaneaidoa \uiaan 3612 $alus wdansuy
WUIIMI0E19 spore strip, spore suspension Wag negative control Tuiin151a5gUe 9
Hoqaun3d Ao emisideadeliyu uaz positive control #n131a3greutaqdunis fe
am'm?:wf??aﬁzju Fanandlugud 49 wazansneil 13
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a1519fl 13 wansinen Microbiological Challenge Studies YOUAS3 Hot air oven

Test result

Sample Name Position | Cycle
1 Cycle 2 | Cycle 3

1 - - -
2 - - -
3 - - -
q . _ _

Bacillus atrophaeus spore strip 5

(2.2 x 10° CFU)
6 - - -
7 - - -
8 - - -
9 - - -

Negative control (media) - - -

Positive control

, . . + + +
(Bacillus atrophaeus, spore strip 2.2 x 10° CFU)

Acceptance criteria: 1) The negative control and test sample must have no growth of

microorganisms (no turbidity ( - )). 2) The positive control must have growth of

microorganisms (turbidity ( + )).
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Cycle 1 (180 °C 3 hours) : Maximum load

SN J

Positive Negative 1 2 3 4 5 6 7 8 9

Positive Negative 1 2 3 4 5 6 7 8 9

;.i‘l.lﬁ 49 uansNan13An® Microbiological Challenge Studies Y09A309 Autoclave




