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Clause NO | Clause of standard | Result | Description
4 :Technical requirements
4.1 General: pas Al ged Hlad azy o gl olfiws
Inspection of pressure vessel 35
4.1.1 Risk control and usability Js3 b S,y 5lll g Sy o poe L6
4WO04QM /Rev:00 S 0008
L Gedaio g o5 @l )| olfioles]
sl e s bl oLl
4.1.2.1 Materials: Jg8 ool e )0 g e i
All matf:'rials used' for the cons'tructio!w of an o wil e 316L
EO-sterilizer and instrumentation which can . s ye el
come into contact with EO and other process T /&y) D% 097 ST
chemicals shall be of materials which, under Nl SR
the designed operating conditions: 316L  Jowl pediiad go5 5wl
— are not corroded by EO, its diluent gasses Slola bgye a8 dg) g ol
or potfantial contaminants 9r steam and/or sl o ol iz
be subject to metallic corrosion;
— will not react with EOQ, its diluent gasses or
potential contaminants or steam;
— will not promote the polymerization or
decomposition of EO;
— will not allow diffusion of EO to an extent
which impairs their safe operation.
4.1.2.2 The admissible pressure and temperature Jg8 45°C 5 40°C 3l syl sloo g5,
range shall be spec.lfled when selecting 1KE : S S 5o 55 G s 30
materials for construction.
Clause NO Clause of standard Result Description
4.2 :Sterilizer chamber
4.2.1 Chamber size: Jgd Db oo g Ver e
a) for .cyllndrlcal horizontal or cylindrical el U5 Lbatee ez alii
vertical chambers
b) for rectangular parallelepiped chambers sl 525 Djge 4 ez olad
c) for other configurations the chamber Length=1370 mm
shall be specified in analogy to a) or b) Width=1250 mm
Height=1596 mm
4.2.2 Doors, closures and interlocks of the | ;3 56 Ol (6,138 L o it 5l o
sterilizer c.hamber: N . sl S £, 51 3 o1 00,8
4221 After closing the sterilizer door, it shall be
Sl 0924
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possible to open it before a cycle has been
started.
4.2.2.2 Once a sterilization cycle is initiated, it shall | Js8 | o0 0,5 5L K6l 6,5 g9, 5l o
not. be poisible to open th(i ur?Ioz?din.g dogr &l an T alasl e b oS
until a “cycle complete” indication s R
obtained, without the use of a special key, R
code or tool as specified by the
manufacturer.
4.2.2.3 It shall not be possible to open any sterilizer | Js3 | 0 50,5 5L oSl (5,15 £, 5l an
door during a cycle. For maintenance )5 anT 5 alail oo b olSiass
purposes it shall only be possible to open any b et sl sy o) o
door when the sterilizer is in a condition that P SRS
presents no hazard to the operator or Ll 20 505 5k el 5 e
ancillary equipment, using a special key, Lyb g pogase il eolawul
code or tool as specified by the J31s 50 wluST L1 58 099 pac
manufacturer. |
D)0 0979y
4.2.2.4 In case of an interrupted cycle (e.g. duetoa | Js3 o s b sl sl &0 40
fault).,.the sterilizer shall be brought to a b5 w0 10,5 3L el colSiams
condition that presents no hazard to the . -
. . . . Joj.w L 9 Pyl )‘)-" )| solawl
operator or ancillary equipment, taking into /
account EO and inert gases being used 210 50 GluST L3 55 0929 pae
during the process. Opening of the door shall 0,10 3929 oz
require the use of a special key, code or tool
as specified by the manufacturer.
4.2.2.5 Provision shall be made to permit access to | Js.3 &laz b Jliws b pax J31o
the c'ontact surfac.es for the purposes of g oo el du oV e S 4y arsd]
cleaning and replacing the door seal. _ o
eLiMm) g.))b 90 J.m J‘“"ﬁ R u&a‘
2,15 342
4.2.2.6 For dedicated test or maintenance cycles, |  Js3 5o s b JSsl sloul &gy
th(i records shaItI cl.?arlty./ indicalte t_lf_lst tlhis Iis 15 o oola, (gl o VT ol
not a routine sterilization cycle. The ‘cycle . L
S g Qg s oK o
complete’ indication on the sterilizer may be T e 22555
different from the normal cycle complete o Pgmerme (a8l S plste 4
indication and/or opening the unloading 0 3955 5L Gl e jo 09k
door may require the use o-f.a special key, @ g ogase il 5l eolaial b L
code or tool as specified by the 10 wlST L3152y pae by
manufacturer.
D00 0529 yoz o
4.2.2.7 The device used to start the automatic | 5.3 G085l o 5l 5,15 IS g9,
operating cycle shall be located at the o5 o ol
loading side of the sterilizer or in the control
room.
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4.2.2.8 For maintenance purposes it shall be | .3 3L el nlog S g juens Ll o
poszibleblto opdend b(?cth.lc.ioors sir-nultaneous.l\q Sy 4 olSud s 3 0,5
on double-ended sterilizers using a specia , i
Il 5 oolazwl b L5 oyl
key, code or tool as specified by the ) A . e 0 M
manufacturer. 3B ogzy pae byd ar s ogate
Sy yez S350 LS L]
RPN
4.2.2.9 For double-ended sterilizers both ends of the | .3 90 50 5 las,0 o9 dtuw g 3L Camdg
jc,terlllzer shall be fitted with a device to LB L 50,5 @5 5 o lS,L Gl
indicate whether the door at that end can be HMI s e sunlie
opened. In addition, if there is a control G307 )
room, an indication of which door can be 092 Aot 9 5L e By 55 ol
opened shall also be provided in the control Ll aseie g0
room.
4.2.2.10 | The indication ‘cycle complete’ shall be | Jad | oo Jyul b oyo,S 7,6 o0 &8
cancelled when a door is opened. I S oS5 pli 09d o b
P9 O
4.2.2.11 | The door closing and locking mechanism |  Js.3 Lo yd o J88 gy Al pjuilSa
shall be Fje5|gned in such a way that the e Pl 5355 5 cpegl Sy )
operator is not endangered, such as a safety 555 S el oo 5 5,5
edge or an auto reverse function. PN S Sl e s 2
4.2.2.12 | If a powered chamber door is fitted, systems | Js.3 oo Ji8 SSlegiy g 4 0o
shall be prov@ed to permit the removal'of s 8 g oy i plSe 05
persons or objects entrapped by the moving bul [ Saes o s oy
door before the pressure, force and PRl 2097 s o .”‘0 Y
temperature are exceeded. )l )5 gl oyl 50,5 (o0
4.2.3 Test connections: Jou S ple g oae SO s Jlasl!
423.1 The number .a.nd types of test co.nhectlons ool il i 3l g gl pgo
shall be specified. It shall be specified how .
test equipment can be introduced into the —
sterilizer chamber. Test connection(s) (if
fitted) shall be designed in such a way that all
areas of the chamber can be reached in a
suitable manner with suitable measurement
techniques.
4.2.3.2 Test connections shall be at points of easy |  Js3 &lg yoz A0 (g, 2 S JLas]
access, but not in pipes. for media transport et s LB o, 4y 5 el o0
(e.g. steam, EO, air), and the test ,
. . A5k
connections shall be specified. ‘
4.2.3.3 The test connections shall be provided with | Js3 | oot o O o9 4 cws Jla!
caps a'nd seal'ed with EO proof and Caoglie g plSoxial (51l 5 ol
mechanically resistant
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Clause NO Clause of standard Result Description
4.3: Design and construction

43.1 General: Jsd | cwl EO 58 550, sl a5 g
Components, includin.g. ancillary vessels that Tl S5 50 sla a5 gl
are connected to sterilizer chamber and that lost 51 Gle 4S ol 0 E
are required to contain the admissible design e dj g
pressure of the chamber or higher, may need 20 SblagSi g gl 090
to comply with the requirements of the PED T Jol eb a0 PM Jouadljgins
or other relevant directives. ] 003 03l
All components in the piping network shall
be marked and/or identified according to
their functions (see EN 60073).

The maintenance or replacement frequency
for all components of the equipment shall be
established and documented.

4.3.2 EO vaporizers: Jo Gillae j3lg molaw 50,5 1l Sl
EO vapor.izers shall b'e constructes:l o tha?t o) S5y 005l Lol giass L
the heating surface in contact with EO is
cleanable by the method specified by the
manufacturer.

4.3.3 Pipework and fittings: Jg3 3551 Ghe 5l o dlg) (o, SCig>

433.1 Pipework shall be designed to prevent ]
accumulation of condensate.
All pipework and fittings carrying EO shall be
4.3.3.2 made by welding or brazing unless the joint
is intended to be demountable for
maintenance purposes.
4.3.4 Evacuation system: Jou el 05,57 515 oy gt dlwgs
43.4.1 Sterilizers shall be provided with means to Sed o
evacuate the chamber to meet process
specifications.
The sterilizer shall be provided with a means
43.4.2 for leak testing which shall include the
sterilizer chamber and all relevant connected
pipeworks and fittings.

4.3.5 Control valves: Jgu RCOW PRVIPU SRR A JCOW N LN
When removal of connecting pipes is
necessary for maintenance of the valves
connected to the chamber, it shall be
possible to leak test the connecting pipes to
the valves.

4.3.6 Thermal insulation: Jsd | sl EO 58 55055 sl a8 alg)
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Any surface that can attain a temperature Sl slp Ky 0,8 sla a5 dlgl g
exceeding 55 °C during normal operation il ot )y le oS el 05
shall be insulated, except where this would
interfere with the function and operation of
the sterilizer.

4.3.7 Electrical and mechanical safety Refer to EN 61010-1 and EN 61326-1

test reports.

4.3.8 Air or inert gas filter: Jg3 €5l s . culla ggi 5l s

43.8.1 I\ilicrlc.)bis.l I(red)corr:tﬁlrrlz)ination t (:jf Wr’:he bossSae 0.2 bl oly i
sterilization load shall be prevented. en L e

4.3.8.2 filters are fitted to prevent o 100 gl 2t o
(re)contamination, they shall be readily 5 8 Ot S5 oy - al o0 2
accessible for replacement. The filter shall Sl a3 518 e
retain not less than 99,5 % of particles oo g b w5l ks o

4.3.8.3 greater than 0,3 um. b
Each filter shall have a control valve fitted '
directly between the filter and chamber, to
isolate the filter.

4.3.9 Emission control: Js3 | pleil PLC J,iS e @,k 5
All exhaust emissions from sterilizers shall be 5,5 oo
controlled and —if necessary — discharged via
a suitable emission control system according
to manufacturer’s instructions.

4.3.10 Framework and paneling: Jsd | 5 (Bloyd o) olfiw s JyuS Coad
4.3.10.1 | If the ‘sides of the sterilizer. need not to be ogare i gl)ls ol o 5y oLl
accessible for normal operation, they shall be .
enclosed with paneling. R S
Removal or opening of a panel used as a LGk sl o ol ar gwpiws
4.3.10.2 physical barrier to provide protection (guard) JERU LU N TH 51 I PR R 4
shall require the use of an access device. o
The paneling of the sterilizer shall allow Sl olyen 4 olitws JalS ol
access for maintenance work. Such paneling Length=3000 mm
4.3.10.3 | shall bedemountable or the dimensions of Width=1500 mm
any personal access shall be not less than Height=1880 mm
500 mm wide and not less than 1500 mm
high, and the access shall not be obstructed.
Fixings for these panels shall remain
attached to either the panels or to the body
of the sterilizer when panels are removed.
The access for maintenance should be
positioned so that it will not compromise the
safety of either the product or persons.
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4.3.11 Loading equipment: Jsd | el ool mol 3 5,135 ,L Ol
If required for ergonomic reasons, loading
equipment shall be available as a separate
accessory to the sterilizer.
Transport:

4.3.12 Where the weight, size or shape of the
sterilizer or its various component parts . e
prevent them from being moved by hand, st Sk b s Ji5 5 Joo
the sterilizer, or each component part shall 2y 0l
either be fitted with attachments for lifting
gear, or be designed so that it can be fitted
with such attachments, or be shaped in such
a way that standard lifting gear can easily be
attached.
The sterilizer and it's components (if
applicable) shall be packed for transportation
and storage in a way that, when handled or
transported, all parts of the sterilizer shall
remain in their position and orientation so
that the sterilizer remains stable and no
moving part can cause a hazard.

Clause NO Clause of standard Result Description
4.4 : Indicating, measuring, and recording instruments

44.1 General: Jgub ol 89,y a8 Caol HMI (gl ls oo
Indicating and measuring and recording QB ol gl 8 ol ads

44.1.1 instruments shall be identified as to their T
function. They shall be readily accessible, coee OE T e
clearly and durably marked with their ke Ghaled gl (Sl (slo &5
function and designed to be easy to operate S Hnlpg Lid g peuSy
and read.

4.4.1.2 The instruments shall be positioned and/or | o3 o5l adS wlBiws o Shas ol jo
protected such that their performance is et 5l il ol e o L (618
within the specified tolerances during the s oo ol Loes o
operation of the sterilizer. W st P ? d

44.1.3 If an indicating instrument is connected in pac ales 5l do g 51 S 0
turn to more 'Fhan one s.ens‘ing point, the.:re Syl S5l 1y 095 a4 by e Jiiune
shall be a continuous indication of the active
sensor that is being monitored.

44.1.4 Indicating and operating instruments shall be | 5.3 alols 51 HMI (g5, ledbl als
readable vyhen viewed at a distance': 9f (2-50 + 215Lux  lids, 15 5 o 25Cm
25) mm with normal or corrected vision in an L
. . . A blo>
illumination of (215 * 15) Ix.

4.4.15 Indicating,  measuring and recording |  Js3 oas dets Slenlas g9 HMI (g,
instruments shall have means to adjust in
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situ by the use of a key,code or tool without ColiB gie (pl 45 09,9 L aS ol
dismantling the instrument. )5 392y ol b s> walais
44.1.6 Additional functions fitted at recording or | Js3 | = 00—
indicating instruments shall not jeopardize
the accuracy.
4.4.1.7 When used for process control, indicating or | Js.3 sl o VT o jguis 51 S5 2 alad L
;ec.o:ﬁlnf purposes,fmfans shall be provided NI
o indicate a sensor failure. .
0925 9 g 2 o )V
(Vacuum Sensor Failed)
iagh ) jguins @lad oY1
(Humidity Sensor Failed)
lod jganins @l o Y1
Chmber Temp Sensor )
(Failed
4.4.2 Temperature sensor: £ 5l oo jguis 50 (gl oo
a1 Wher:jysed for processtcontrol,tindicating or | Jo.s wlos 5, 345 <ol PT100
4.2, recording purposes, temperature sensors . o . Ano
s il 45°C b 40°C | ool
shall have maximum permissible errors of 1 ST LR "L'J":”
°C or less over the scale range 20 °C to 10 °C Response es ;0 .2l 0.23°C
above the highest process temperature. The el 1S Les gt time
data sampling rate shall be high enough to
ensure valid representation of the
sterilization process and the response time
of the sensor shall be 1 s or less.
A minimum of two probes to measure Jgu £ 5l Lo gt 9 (gl,ls ol
chamber temperature shaII' be usgd. Large sl Lo sla Silis 5 el PT100
4422 volume chambers can be fitted with more s seme HMI L
than two probes so as to ensure that the i 5:?9 (537 g5t 35 8
system captures data that reflects the 5 Lod (55 ojlail (sl jgmt 50 52 ]
temperature throughout the chamber during el ol oolaznl J puS
use. Temperature probes should be located
in the area specified as the reference
measurement point and shall be easily
removable for calibration purposes if
necessary.
If there is an undetected failure of a control
or monitoring function, a sterilization load
could be released without having met its
required processing parameters. To prevent
this from happening, it is general practice to
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have redundant sensors for many critical
process parameters. The common options
for utilizing these redundant sensors include:
a) use one sensor for control, and another
sensor for monitoring and reporting;
b) use two sensors, or their average value,
for both monitoring and control; this system
needs to generate an automatic fault
condition if the difference between the two
sensors exceeds a defined value;
c) use dual element sensors for both
monitoring and control; this system needs to
generate an automatic fault condition if the
difference between the two elements
exceeds a defined value.
4.4.3 Temperature indicating instruments: Jo A0 o> los axly ioled
In addition to the requirements in 4.4.2.1, s oo ygmnis - ansl ogranli
the temperature indicating instruments shall: o I .
. o 1°%c ol epd S5 &0 4
a) be graduated in degrees Celsius;
b) have a scale, which includes at least 10 °C e
below the lowest process temperature and
10 °C above the highest process
temperature;
c) for analogue instruments be graduated in
divisions not greater than 2 °C;
d) for digital instruments have a resolution of
not greater than 1 °C.
4.44 Pressure sensors : Jgd 2Ol 9l aS 5l 5.8y Lid g
When used for process control, indicating or HMI 5, 5 ool MBar co.s
4441 recording purposes, absolute pressure s s il
measuring instruments shall be used. A
4.4.4.2 At least two independent sensors shall be |  J..3 95 g Lid jgains SO gl olKiwo
used for the measurement of the chamber MBar s o] anls a5 o
pressure, being dedicated to indication and L i
recording, and control. o o3l eles HMI 55,5 o
b pseSs JLad ms o ped )0 05
aoss -1Bar G 0 6)-:-? o)'bu" ol;;...f
FEN PRV
4443 When used for process control, or recording | Jod | psuSy Jlumws jguiw sl iSla>
purposes, pressure measuring instrument Sl 5 los STas 5 IMBar
shall have maximum permissible errors of 1,5 15 s s £ 5 =l 2mBar
kPa or 2,5 kPa for indicating purposes. The A A=
data sampling rate shall be high enough to mBar 555 )lis axly 5 col )L,
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ensure valid representation of the
sterilization process and the response time
of the sensor shall be 1 s or less.

4.4.4.4

A mechanical pressure gauge shall be fitted
to the sterilizer for safety reasons and shall
have maximum permissible errors of 20 kPa
(0,2 bar).

Jsd

2mBar

ST 5 slas Sl

4.4.5
445.1

4.4.5.2

Timers and time indicating instruments:
Time periods within the process shall have an
uncertainty of measurement of £ 2 % or less
of the process stage duration.

If dates and times are indicated, the formats
dd:mm:yyyy or yyyy:mm:dd and hh:mm:ss
shall be used as applicable.

Js

94l g aiSs g Celo o p e
el Jlo g ol g 59) co p )6
ey, S b a5 ol 1% oo sllas

W) LSJ"f e)’LxS‘ e),..:JLf

4.4.6

Sterilizing cycle counter:

A counter shall be provided to indicate the
cumulative number of all cycles started,
including those cycles in which a fault
occurred. The cycle counter shall display a
minimum of four digits and shall not be
capable of being reset inadvertently.
Additional data entry fields may be used for
cycle identification.

Jsd

08, Fhls el S o leds
1 Jels slo S Lais g aily oo
.Q)Lo.,.‘:: «®

4.4.7

Relative humidity (RH) sensors:

The RH instrumentation, if fitted, shall cover
the range 0 % RH to 100 % RH. In the range
30 % - 80 %, the accuracy shall be + 10 % or
better. The data sampling rate shall be high
enough to ensure valid representation of the
sterilization process and the response time
shall be not more than 1 min. If the RH is
measured it shall be recorded.

Js

Qo Voo B (6,5 o3lail o3b slylo
S 3,85, SIS 40 Cagh; e

23,5 o

4.4.8

Ethylene  Oxide (EO)  concentration-
measurement:

The range for EO-concentration
measurement instrument, if fitted, shall
cover 0 mg/l up to 10 % over the maximum
concentration specified for the process. The
accuracy shall be = 5 %. If the EO-
concentration is measured, it shall be

recorded.

r:d.c

D).g)ls

ol 5 Clale 6,05 o5l el s

4.4.9
4.49.1

Recording instruments:
General

Js

A58 5l Joe (6525°9,55 5 13
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4.49.2

Recording instrumentation (analogue

format)

lm.\.c

o).g)'S

e ST syl syl

4.49.3

Recording instrumentation producing
alphanumerical print-outs (digital format)

Js

- el Jlazms g9 5l 659,55, Ll
e plxl PLC il 1o (5 ,259,5,
L sy s USB o Jlas! B 5 05
Sy (55955, - Lawl FigualS
5 el o zSIS L g slacl 5 Ll

0 Cush, o3t s 0-100°C _Lles o3t
|, -1Bar b 0 eseSs o3l 5 100%

ABS e g

4.4.10.1

Indicating instruments:
Requirements for Sterilizer instrumentation

Jsd

sl iules 4,08 JKwsHMI
oo jguiw 90 3l 00l (6,05 o5l

5 b1 BT 5 (359 epseSy JLad
L g 3k Condy el Cogb; wsyo
S QB S 95 da2yo o9
et <l 2213 alo o g
s S ol S
Ll Giwles BB HMI g4, Sled|

4.4.10.2

Requirements for double-ended sterilizers

Js

slles Ll 4 0l oKwsHMI
oo jguiw 90 5l 00l (5,05 o5l

5 2baST LSt 5 (5 gy sLed
Wy 55k Camdy el Cusby vy
) 5 S 5 iy 03
Sk eyl s )b al e oY
ey S oot S
Lol Gisles BB HMI g4, Sledl

Clause NO

Clause of standard

Result

Description

5 Process control

5.1

General

Js:8

o Ssilegil J S 4y jaome oKl
68 o L olisS Jlasl &g yo il
PRI CORRINL GO R 158
DA By ol B 5 358 o 5

ulia‘ RRC) ‘_g)‘..\.u‘ o‘) wllws la)y—l

)b’s\.\b\)u’_‘o

Al

. e
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5.2 Software verification and validation s ol CS i Cawlgs y0 pae Jo 4
Hsls,b
53 Sterilization cycle and automatic control: Jg3 aS Caol PLC g4 5l olBtws Jous
53.1 Automatic control e plol ol oS L o o3, el
ol Colild Sslegil S 0,8
sl JSow alS 55 5 65,
y bl sl ey J 585 !
Lo VT S oz slas ) oS j0.5,00
JJ5.....1 <® oolo uwl.o.l HMI S99y
5.3.2 Sterilization cycle: Jg8 390 50 JolS S S5 sl oK
5.3.2.1 ?rl:tont]at'if contrrlollller: form the cycle st STl
e sterilizer shall perform the cycle stages . -
Bl alsl & Ll o]
given in 5.3.2.2 to 5.3.2.11 under the control Pl sl S0 oy Laaz],2
of the automatic controller.
Chamber pre-heating/cooling: Jg8 Pre-Heating (sl ls laé olKwo
53.2.2 Tltqte .ster:cikllizer cham:)er Shil-l be 1:controlle:cd to 80°C 1, ooz (glos ,hgr 45 el
attain the pre-set working temperature. _ . op 1.
Ko pulass 4y atus) 45°C G
Initiation of the sterilization cycle shall not s (o o )
be possible until this condition has been Pre-Cooling ol . sl wls
fulfilled. 3,5
53.23 Stage 1: Air removal: Jgd 9 adgl pouSy IS (51l ol
Air shall b.e'removed from the chamber and a0l 5 asl o sl peSs S
load, sufficient to permit the subsequent N L5l 5.5 ke il
attainment of sterilizing conditions. fom 9 e o™=
el 750mBar
53.24 Stage 2: Automatic Leak Rate Test: Jgd o> 0 15min Goe 4 i s
53.24.1 |If the test is carried out prior to the .1 10mBar
commencement of the EO injection stage
and prior to commencement of the
conditioning stage, the test shall be carried
out at a pre-set pressure specified by the
manufacturer and agreed by the user.
5.3.2.4.2 | If the pressure in the sterilizer chamber is pac RVCIPPPN I L WOR | B - IR L GOV
sub-'a1'tm<')spher|c pressure at any stage of the | ¢ S o IS heas] Lzd 48
sterilization cycle, on attainment of the
pressure specified by the manufacturer, the
relevant valves shall be closed and the
vacuum pump shall be stopped or isolated.
The pressure rise in the chamber shall be
monitored for a pre-set period of not less
than 5 min, after an appropriate
equilibration time allowing for a pressure
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stabilization. During this period the pressure
rise shall not exceed the value specified by
the manufacturer.

5.3.2.43

If the pressure in the sterilizer chamber is
super-atmospheric pressure at any stage of
the sterilization cycle, on attainment of the
pressure specified by the manufacturer, the
relevant valves shall be closed and the
vacuum pump shall be stopped or isolated.
The pressure decrease in the chamber shall
be monitored for a pre-set period of not less
than 5 min, after an appropriate
equilibration time allowing for a pressure
stabilization. During this period the pressure
decrease shall not exceed the value specified
by the manufacturer.

Jsd

a>,0 15min Jsb o jLas cdl

sl 2mMBar

5.3.25
53.25.1

5.3.25.2

5.3.253

Stage 3: conditioning (if used)

Means shall be provided to heat and, where
necessary, humidify the load. Steam shall be
used for humidification.

If heating and humidification are not carried
out concurrently, humidification shall not
precede heating.

The end of this stage shall be determined by
elapsed time after attainment of the
required temperature and humidity in the
chamber.

Jsd

as’ il Pre-Heating sl ls oo
45°C 5 40°C « |, o sbos Lg
Qg oo (1 oBws pulas 4 atin)
oyl Jo o plasl s o il
o ool ylas Ml LT alas

Dgld

5.3.2.6

Stage 4: EQ injection

Means shall be provided to ensure liquid EO
will not enter the chamber. The injection
rate shall be specified and controlled.

Js

1Kg : S G 5o 55 G pane 5o

5.3.2.7

Stage 5: EO exposure

The chamber temperature, pressure and/or
EO concentration shall be kept within the
specifications during the EO exposure time.
Initiation of the stage shall not occur until
the pre-set levels have been attained.

Js

5.3.2.8

Stage 6: EO removal

During this stage, EO shall be removed from
the sterilizer chamber but not necessarily
from the sterilization load.

Js:8

P35 9 )b A g Al o (0l o
6555l 5 oz S5 IEO 55 5 05
23,5 (o0 28 )k
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5.3.2.9 Stage 7: Flushing Josd | o0 p9sS b dw piw dl> o ol 4o
During t‘h'|s s‘tage, EO shall be removed from 55 3l 5 oz U5l 5 EO 5 4 o9
the sterilization chamber and load such that 558 i
the reduction in EO concentration is &9
sufficient that the load does not present a
safety hazard to the operator when the
sterilizer is unloaded.

5.3.2.10 | Stage 8: Air admission Jg3 Oy b g oS o ygue LS 5l on
Air shall be admitted to the sterilizer b ez 5o lyn Lad laie
chamber through a filter (see 4.3.8) until the e L
sterilizer chamber pressure reaches ambient 3250 oo 2l oy0 S8 b
pressure. Y CRYY S R SN WIS PN L WY

5.3.2.11 | Stage 9: Cycle complete Jgub plis oyl ol plas! ol o
To ensure that the EO concentration. in the 5 5ad e 00l i " Uyl UL
chamber and load does not constitute a Sl s s ot L Sl
hazard, the doors shall be opened SUSITS R o R o
immediately at cycle complete. If this is
delayed, means shall be employed to ensure
the EO concentration in the chamber does
not constitute a hazard when opening the
unloading door.

5.3.2.12 | Maintenance leak rate test cycle: pos RECIIPOR R TWOR | - VS L GO

53.2.121 Sterlllzatlor.m cycles operating at sub-| ¢ IS o S il a5 4
atmospheric pressure

5.3.2.12.2 | Sterilization cycles operating at super- Jrt s s 15min s w15 s
atmospheric pressure <l 10mBar

Clause NO Clause of standard Result Description
5.4: Override of automatic control

54.1 For maintenance, test purposes and in cases Jgd shls Silegsl 090y ogdle oK
of emergency, means shall be provided to oy 51 a5 0l e 55 s S50
permit manual progression of the automatic . T
controller, requiring a special key, code or J& HMI $9) S 3 2l
tool and only allow cycle advancement to a S| Al
safe state.

5.4.2 If an operator selectable control or other | Js3 5048 Caol ESD - oldS (gl)ls olfiws
means to. abort a sterilization cycle is 5,Shee e 5 0 o o0y &g
provided, its use shall cause a fault to be e oS5
indicated. 09 st gt oned

Clause NO Clause of standard Result Description
5.5: Fault

5.5.1 If a fault is caused by a service failure (steam, | 5.3 e YT oBiws g slas & g0 1o
air, nitrogen, or power),.the requnremgnts in Sod oo cibgie o] 5,Sles §ams oo
shall apply after restoration of the service.
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4 bgie oliws suze g5lasl el g
el @ VT e g g
5.5.2 If the value(s) for one or more of the process | 5.3 Sold g Gyo VT Gl oKt
variables are outside the limits specified or a ]
failure of a service occurs sufficient to Estril DOO ) s o8 o5 e 1)
prevent the attainment of these values, the TR e
. (Open
automatic controller shall: i
a) cause an audible and/or a visual indication "° = oo b e V1Y
that a fault has occurred; (NONEstril Door Open)J"’f’J
b) stop its normal sequential switching from SYSIEM ) e’y JLid & e e VI
the process stage to the next; . (Cann’t Vacuu,m
c) cause a visual indication of the sterilization A PTESS ) g s o, L3 sl o VIF
cycle stage at which the fault has occurred. (Alarm
Steam ) b ase b Jlad cél V10
(Press Alarm
Vacuum Test ) p5.5y cuiip V1P
(Alarm
Capsoul ) ;B JsuoS oo JB5 o VLY
(Low Alarm
Chamber ) ;x> slos (o9 b p,YTA
(Low Temp Alarm
(System Alarm) e S o,¥14
(Power Alarm) s, adad o V1.1
Vacuum ) 545y g adad o VTN
(Sensor Failed
Humidity ) cusb, jguiw aad o VT AY
(Sensor Failed
Chmber Temp ) Lo ;g glad o ¥INY
(Sensor Failed
553 If a fault occurs before EO-injection, the |  Js3 ol%tws 0,Shas o VT 0las ) & jg0 40
automatic controller.s.hall permit automatic oz ) EO 5 5 0pd o cibste
progress to the sterility removal stage and o5 § "
flushing with no indication of “cycle R
complete”.
5.5.4 The visual display indicating that a fault has | .3 b s plag o, YT 0las, &j90 40
occurred shall contlnue. at least until t_he o Ji a5l g s a3, ol
release of the loading door locking b a sl < 158 L
mechanism. Rt SR
5.5.5 If a fault occurs after the EO injection has | .3 b Uz plag o, YT 0las, & 90 40
been started, the aut_qmatic controller shall oo aslol a3 w3, ke
ensure that the sterilizer chamber door(s)
cannot be opened until it has been brought
to a condition that presents no hazard to the
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operator or ancillary equipment.

5.5.6

The indication of a fault shall be easily
distinguishable from the indication of an
acceptable cycle.

Js

Culosls 7y o o p VT aS (ol al>ye
‘SAOQL) wLo.’ HMI 3 J) Pj)ﬂ&yj

D9

5.5.7

After completion of a faulty cycle, access to
the sterilizer load shall require the use of a
key, code or tool.

Jsd

OBl 138l o welS 5 oS 55k

5.5.8

Control systems shall have a function which
causes a fault to be indicated if a sensor fails.

Jsd

o jgmcin 51 S 5o (2l b adad b
3o o2 s ‘n)\ﬂ

P5eS g ygumins @l ﬁ)w
(Vacuum Sensor Failed)
asby jgminn alad Y]
(Humidity Sensor Failed)
lod g aad eV
Temp Sensor )
(Failed

Chmber

5.5.9

Any fault shall be recorded.

Jsd

o S oo Sl sl o VT asn
‘540..)‘0 L}""JL“ HMI 65)5.h9~4

5.5.10

All fault conditions shall be tested.

Js

W) él.?:.l‘ Ko SS9y 1) 6"9{")3”
Estril Door ) s sl <y o 5L o V1N
(Open

7 2 oos sk e VY

(NONEstril Door Open),J; !

P39 Lid 4 a5 o VLY
(Cann’t Vacuum

Air Press ) g a8 ol ,las ol o VIF
(Alarm

e g b jLad cdl 6 Y10
(Press Alarm

System )

Steam )

Vacuum Test ) (5.5, i p V15

(Alarm
55 JgmesS o35 J V1Y

(Low Alarm

Capsoul )

Chamber ) oz slos (35 sl p,YTA
(Low Temp Alarm

System Alarm)pie.. S o V14
(Power Alarm) s » abas o V1.1«

Vacuum ) 5.5y g ahad o ¥TNY

Al

. e
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(Sensor Failed
Humidity ) cosb) e alad o T Y
(Sensor Failed
Chmber Temp ) Lo ;s ghad o VINY
(Sensor Failed
5.5.11 Means shall be provided to allow fault | g3 | o ol ol HMI (g, 0¥ g5
diagnosis for maintenance purposes. g
Clause NO Clause of standard Result Description
6: Performance requirements
6.1 Sterilizing performance Jsd |
Loading configuration
6.1.1 The sterilization load shall be introduced in
the usable chamber volume in a
configuration which ensures adequate
circulation of gasses used during the
sterilization process.
6.1.2 Physical parameters: Js3 S5l polie g conlass polie als
191 Heiting of the sterilizer chamber internal HMI s, 5l sme 090> g o pulats
1.2 surfaces: . e
Temperature of all internal surfaces shall be =2 e alad LB el
at the set-point temperature for the EO 2°C oyl JSom 53 Led (55 o5
exposure stage + 5 °C. o]
Temperature profile for an empty sterilizer
chamber:
6.1.2.2 Recorded temperature range within an
empty sterilizer chamber during the EO
exposure stage of less than or equal to + 3 °C
of the average recorded temperature shall
be obtained.
6.1.2.3 Pressure profile:
The measured pressure profile shall be
compared  with  corresponding  cycle
specifications stated by the manufacturer.
Sterilant:
6.1.2.4 The control parameters for the supply of EO
to the process as stated in the cycle
specification shall be achieved reproducibly
within the pre-set values and tolerances.
6.1.3 Microbiological efficacy Jg3 Siedem Al b g, s
g wsllas 5 0,5 alnil GKE
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6.2 EO removal (flushing) Jsd | 00—

The flushing stage of the cycle shall ensure
that the maximum stipulated concentration
of EO released into the immediate work
environment, in which personnel are
working  without  suitable  protective
equipment, will not be exceeded when the
load is removed from the sterilizer.

6.3 Aeration: Jou Lyl EO 5 aolse Al e yo
If aeration is carried out in the sterilizer ool 00 885 00yl
chamber, it shall reduce the residual level of
EO in the sterilized product

Clause NO Clause of standard Result Description
7: Sound power

7.1 Means shall be incorporated to reduce noise | 5.3 p5sSy e | Syo pg LRelS sy
generated by components of the sterilizer, a5 5 el o ool lao o
taking account of available solutions for w55 5 o U5l PLC 5 o6 wibe
reducing noise at source. e 98

.l

7.2 If equipment produces noise (except alarms) | Js.3 00l (6,5 o3ll g 5l
at a level which could cause a hazard, means 56.9dbA
shall be provided to reduce the risk. A-
weighted sound power and emission sound
pressure levels can be determined and
specified for each type of sterilizer.

Clause NO Clause of standard Result Description
8: Packaging, marking and labeling

8.1 The packaging of the sterilizer and/or the | 43 | cid) ceas Jodl gims 4 anzl o
sterilizer compc.)pents shall be designed to 55 s ey s Sl jnd
protect the sterilizer and/or components and (Ll o
maintain its characteristics during intended I
transport, storage and installation.

8.2 Instructions  for  handling, unpacking, | Js3 ol J85 g Joo slozede ;|
transport and storage shall be clearly ol s esla]
indicated on the outside of the package.

83 The equipment shall be marked in| o3 A S 5 olss o (5,138
accordance the regulatory requirements of el celie o
each pertinent directive.

8.4 Markings and labels shall be permanently Jgd g 5 ol cambin b Jod (5,l00L
and legibly marked. T

8.5 Other permanent and legible markings Jg8 W o g oK Jd (5 l3Knadle

ol clin (g0
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Clause NO | Clause of standard | Result |  Description
9 Information to be supplied by the manufacturer

9.1 Information shall be set up considering the | 5.3 g ool Josdljgiws jo Sledbl !
techmcal knowledge, educat.lon and training PM ol jgiss 5 e Lol g2
of different operator categories addressed. PR

.3 o0 V)

9.2 Before installation of the sterilizer, at least | 5.3 g ooliiul Josdljgiws o Sledbl
the following information shall be provided il oo 0 e o] g
to the purchaser.

9.3 Before installation qualification at least the | .3 g oolawl Joadljgiws ,o Sledbl !
information shall be provided. PM o ol 5ias § o sl 3

.3l onlls 08

9.4 The brief operating instructions shall be | o3 oolaiwl Jarllygiws o Sledlbl o
provided with a protective cover suitable for 3l el ud
posting if this information is not permanently ‘
and legibly fixed on the sterilizer.

9.5 To avoid safety-related characteristics and | 5.3 g ool Josdljgiws jo Sledbl !
declared C.E—conformity being jeopfardized, il oo 0 e o] g2
accompanying documents shall notify that
maintenance or modifications of the
sterilizer shall be carried out by persons
authorized by the party that has placed it on
the market. If approvals for spare parts,
consumables and accessories are essential
for the safety or function of the sterilizer,
this shall be additionally stated.

Clause NO Clause of standard Result Description
10 Service and local environment

10.1 General: Jgd g oolaiwl Joallygiws jo Sledlbl !
The  user shall . be i'nform'ed ab.out il o 0B i el g
requirements for installation site services
that are not a part of the sterilizer.

10.2 Electricity: Js3 | Voltage: 380Vac
Electrical supply system, configuration, Frequency: 50/60Hz
voltage, including minimum and maximum Current: 20A
values, and connected power shall comply Power: 8KW
with the specifications provided for the
sterilizer.

10.3 Sterilant: Jgd i @2yl 5l aslast LSt 8

10.3.1 EO shall be supplied either as a m|xt.ure or as 15 JsSols Lansgs g 05 (o sl
a 100 % gas from a tank, cylinder or S5t e LES Sos s azh &
_ i e
cartridge. e 023 » s
10.3.2 Processes employing EO, mixed with a| ;3 SLIo jax a0l &, 58
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diluent, shall ensure homogeneous RO TS Nl
distribution of EO throughout the chamber.

10.3.3 The design of the sterilizer shall not require | Js.3 ik o,k 5l alusT LSt 5
the EO cylinders or tanks to be subjected to s sy 4 § S5 s Lyels
direct heating. L

ekl

10.3.4 Provision shall be made to ensure that | o3 i @2,k 5l alast LS8
Suffl'f'len'.[ EO |Is available for a complete 5 Ul Lasgs 5 985 oo sl
sterilization cycle. e e 55 o5 olSius )5 4B S

10.3.5 The EO supply line from each EO cylinder | g3 ool  Silogty ofg g (B puid 5|
shall include a valve to allow the supply to be sl o
automatically turned on or off.

10.3.6 An indicator shall be provided to indicate |  Js.3 Oy 4o 55 alew 0990 (459 yloke
whiFI'.] EO cylinder is being used to supply the o5 n 03l oLt HMI (g, aisgns
sterilizer chamber.

10.3.7 If no other means of confirming EO | Js3 S8 Jezes JsSub g, 55 sl
Zon.centgaotion in the.z steri!:jze(; chal‘r]nlc:g R PRI PRV

urin exposure is provided, eac _ .
cylindger shall be located on automatic scales Do 25 sl s ol slls
with sufficient measuring capacity for the 458 il 29250 ()55 jlade o
largest size EO cylinder to be used and able sols las HMI (g9, ainsn & )50
to determine the mass of EO admitted to an gl oo
accuracy of £ 5 % or better of the mass of EO
required to fill the unloaded sterilizer
chamber to the pre-set operating pressure.

The information from the scales shall be
inputted into the process control and data
acquisition. The scales shall be used as an
input device in the provision.
10.4 Circulation systems: Jgb 2T (DS s 5o las & jg0 0
Forcc'ed circula?tion syster.ns,.if f'itted, shall be Jls (System Alarm) g IS

10.4.1 provided with an indication of the
satisfactory operation of the chamber gas e
circulation system. Failure to attain
satisfactory operation shall cause a fault.

10.4.2 It shall be demonstrated that the forced Jg3 &35 ¢ Jo il S Jgb 5o
circulation system, if fitted, does create e U1 0 agb, ¢ Les 1giS,
homogeneous temperature and humidity o
distribgution within Fhe chamber during the il s S S 5 05 2975
process. ol plnil GKE (o505 951000l S

10.5 Steam: Jo8 9 Sl 0als oolaiwl Lo 5l oKy o

10.5.1 Steam shall be used to humidify the product. Jee 5bar s, b pliebl et

Steam generated by a dedicated steam s
O (5
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supply or steam from an external supply may
be used. If boiler additives are used during
steam generation, consideration should be
given to potential contamination of steam
used for humidification.

10.5.2 The quality of steam required for the process | Js.3 &35 ¢ Jo el S Jsb 4o
shalll.t be fac:ordinghtﬁ tipecifiga;c)ilonsf. Thce raz U315 0 Cagh, o Led g
quality of steam shall be suitable for its o
intended use with equipment and product to il s S S 5 0 297
be sterilized. o plosl GKE (S 39052 5100l 5

10.5.3 The sterilizer shall be designed to operate | 5.3 Al g 4 o Cs Slasin
with the water for the generation of steam ol oo
used to humidify the chamber which is free
from contaminants which can impair the
sterilization process, or cause deterioration
in the materials of construction of the
sterilizer or cause deterioration of the
sterilization load.

10.5.4 Direct injection of nebulised water shall not | 5.3 &l oo Ve O et &2,55 5
be used for humidification. sl oonis oolaul wﬁ.lo) olso!

10.6 Water: Jg3 Al g 4 O Cs Slasin
Provision shall be made to ensure that water ol onds
which can contain EO cannot contaminate
the public supply.

10.6.2 Water to be used for other purposes than Jg Pre- e 0,5 0,5 &lp ol
generating steam shall be of a quality 55 oo oolizul o»  heating
appropriate for its intended use. ) s s 0] s e

Ll 00

10.7 Air and inert gasses: Jg3 g Sid g aiS o ygue 2ld 5l ga

Air which can come into contact with the sl g, Oy
) QIR

load shall be produced or treated to ensure

that it is dry, free from oil and Filtered.

Air and inert gases admitted to the chamber

during the sterilization cycle shall be filtered.

10.8 Drainage and discharges: Jg3 b ds s gl Al o
Adc-ji_ti-onal requirerpfents for  drainage 5)lg ont il (clem g 0 oo 35y
facilities shall be specified

D9 (50 ye

10.9 Ventilation and environment: Jgd oolaziw! Jollygiws 4 dxl yo
The operating conditions for the sterilizer
(temperature and humidity) shall be
specified.
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10.10 Lighting: Jogu8 gy o 5 a4 0l olKiws

The sterilizer shall be designed to operate e
with a minimum external illumination o .
Syls glidg eedas LB
200 Ix.
P Cugby oudl (g S o3Il Hlo gl
Humidity
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Nuclear Science & Research Institute
Nuclear Fuel Cycle School

Safety & Environmental Laboratory

Reportmame: SanatYaran Co. Date:2016-11-07 Report number:1101

Laboratory Data

Report No.: EE-lab 1101 Date: 2016-11-07

Test Laboratory: Safety & Environmental Laboratory

Operator: Hossein Yousefi Supervisor: Dr. Asghar Sadighzadeh
Particle Counter(s): Grimm Condensation Particle Counter

Manometer: Kimo MP 202

Device Manufacturer's Data

Manufacturer: SanatYaran Co.
Product Name: Tube Filter
Product Model: H10 - H13 — H14
Test requested by: SanatYaran Co.

Sample obtained from: None

Test Conditions

Temperature (°C): 25 RH (%): 30 Flow rate (I/min): 15, 27
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Nuclear Science & Research Institute ’
Nuclear Fuel Cycle School

Safety & Environmental Laboratory

Report name: SanatYaran Co. Date:2016-11-07 Report number:1101

Efficiency Reports

A-H14

1- Grimm Condensation Particle Counter

particle size Flow rate Efficiency
i) (1/min) Ni(p/ml) | Ni(p/ml) %)
3 - 5000 27 2.47E+04 | 5.74E+01 99.77

2- Leakage Test : No leakage

3- Flow - Pressure Diagram

Flow (I/min) 15 27
Pressure (pa) 117 234

250 — —

200 / ==

150 -
L™

100 . —— ———— — ————————

Pressure (pa)

T
|
|

25 30
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Nuclear Science & Research Institute
Nuclear Fuel Cycle School
Safety & Environmental Laboratory
SEPOCE s Sasac aen Co, Date:2016-11-07 Report number:1101
Efficiency Reports
B- H13
1- Grimm Condensation Particle Counter
particle size Flow rate Efficiency
3 - 5000 27 1.50E+04 1.21E-01 | 99.99919
2- Leakage Test : No leakage
3- Flow — Pressure Diagram
Flow (I/min) 15 27
Pressure (pa) 55 214
120 _,‘_____ SRR A==, - =
100 {
3 80 ——————
5 60
g
< 40
20
0 T T T T
0 5 10 1S 20 25 30
Flow (I/min)
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Nuclear Science & Research Institute
Nuclear Fuel Cycle School
Safety & Environmental Laboratory
Report name: SanatYaran Co. Date:2016-11-07 Report number:1101
Efficiency Reports
C- H10
1- Grimm Condensation Particle Counter
particle size Flow rate Efficiency
3 -5000 27 2.14E+04 2.74E+01 99.87
2- Leakage Test : No leakage
3- Flow - Pressure Diagram
Flow (I/min) 15 27
Pressure (pa) 48 107
126 g ] e — ‘
100 ==—=
3 80 4+—
£ 60
f
-9 40 e —
20
0 +— . — — . ,
0 5 10 15 20 25 30
Flow (I/min) ‘
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