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1. I83EB#¥F Validation Objective

1.1 HOX = B BRRR A B B A B IESE N B U ie R T A WY R EHE R SR A 19T 5 1% E B R E &
I, BEXERNEABEDRRK (MPQ) RAMEMMR (PPQ) #EBXIIA~mRHTER
JEZKSE 100, 175 REVIZIHFERTE 1SO 11135:2014-EF7 /= S R E - R & - BE T 85 K
HREMAR, WIEREEHIRERK.

The purpose of this Half Cycles Qualification is to demonstrate and document the attainment
of a minimum Sterility Assurance Level of 10 for the sterilization of exiting product family in
existing EO Sterilization Chamber through the execution of sterilization microbiological
lethality studies (MPQ) and physical studies (PPQ) using predetermined sterilization
cycle.This protocol is designed to be consistent with ISO 11135:2014 Sterilization of health
care products - Ethylene oxide-Requirements for development, validation and routine control

of a sterilization process for medical devices.

2. W24 Report Conclusions

2.1.1E3SE Have demonstrated that:

211, BEFEEEMAEMEENREIRESHARIREN~mATEZ TEFRIEKTE
106,

The specified acceptance criteria (SAL 10°) are met for the duration of the proposed
process specification through half cycle approach.

2.1.2. FrB3kE IPCDs 8 Bl £#35%E, kB EPCDs #) Bl 833 F/A AT LUER .

All Bls from IPCDs showed total inactivated and partial Bls from EPCDs showed growth is
acceptable.

2.2 M B REER TR F BHIARN = matEils A e RMER, ERTLT™
aH o

The half cycle runs were conducted in existing EO sterilization chamber with dunnage load
simulating the most challenging routine load were used in this half cycle qualification, and

applicable for the products given below:
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Fs R FE iR FEmETR SMNERT BHNE BREE/E REHEB/EH AT ZE density
No. Code description Name dimension(cm) Quantity per Weight/box Boxes/layers Volume(m?d) (kg/m?)
box(pcs) (kg)
R R IER 10Fr F%31S4% | ,
Silicone round drain, full
1 JP-2186 ($#53£) JP CHANNEL DRAIN 47*36*25 80 1.3 60/3 0.042 30.952
channels without trocar
10FR, FULL FLUTES
BB S 10Fr #3194 | ,
Silicone round drain, full
2 JP-2187 (#53%) JP CHAN DRN SIL RND 47*36*25 80 2.0 60/3 0.042 47.619
channels with trocar
10FR FULL W/TRO
EREMFEE 15Fr NH5155 | )
N Silicone round drain, full
3 JP-2188 (#53%) JP CHANNEL DRAIN 47*29*47 80 1.8 60/3 0.064 28.125
channels without trocar
15FR, FULL FLUTES
HEREEEFAEE 15Fr w51 54 | )
N Silicone round drain, full
4 JP-2189 (#4#%) JP CHAN DRN SIL RND 47*29*47 80 3.8 60/3 0.064 59.375
channels with trocar
15FR FULL W/TRO
EREMFEE 19Fr NH3IS5 | )
N Silicone round drain, full
5 JP-2190 (#53%) JP CHANNEL DRAIN ) 47*29*47 80 2.1 60/3 0.064 32.813
channels without trocar
19FR, FULL FLUTES
HEREEEAEE 19Fr m5I1 5 | )
N Silicone round drain, full
6 JP-2191 (#4#%) JP CHAN DRN SIL RND 47*29*47 80 4.1 60/3 0.064 64.063
channels with trocar
19FR FULL W/TRO
HERREFEE Tmm F551 S5 | o
Silicone flat drain without
7 JP-2210 3/4JP CHANNEL DRAIN 7MM, 47*36*25 80 2.1 60/3 0.042 50.000

3/4 FLUTES

trocar
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JP-2211

ERREFEE 7Tmm 55| 5S4t
4 JF # JP CHANNEL DRAIN
7MM, FULL FLUTES

Silicone flat drain without

trocar

47*36*25

80

1.7

60/3

0.042

40.476

JP-2212

ERRBFFEE Tmm H3| S
£ FF#& JP CHAN DRN SIL FLT
7MM FULL W/TRO

Silicone flat drain with

trocar

47*36*25

80

3.7

60/3

0.042

88.095

10

JP-2213

ERREFEE 10mm £ H35|5
£t 3/4JP CHANNEL DRAIN
10MM, 3/4 FLUTES

Silicone flat drain without

trocar

47*36*25

80

23

60/3

0.042

54.762

11

JP-2214

ERREFEE 10mm A 5355
¢ £ FF# JP CHANNEL DRAIN
10MM, FULL FLUTES

Silicone flat drain without

trocar

47*36*25

80

2.1

60/3

0.042

50.000

12

JP-2215

R REFEE 10mm B354
4 FF#& JP CHAN DRN SIL FLT
10MM FULL W/TRO

Silicone flat drain with

trocar

47*36*25

80

3.8

60/3

0.042

90.476

13

JP-2216

ERRTFEE Tmm F 3| S
3/4 JP CHAN DRN SIL FLT 7MM
3/4 W/TRO

Silicone flat drain with

trocar

47*36*25

80

3.9

60/3

0.042

92.857

14

JP-2217

ER R EE 10mm H5]1 S5
3/4 JP CHAN DRN SIL FLT
10MM 3/4 W/TRO

Silicone flat drain with

trocar

47*36*25

80

4.0

60/3

0.042

95.238

15

JP-2221

ERERFEE 10Fr B3| 5§
3/4 (k5#E) JP CHAN DRN SIL
RND 10FR 3/4 W/TRO

Silicone round drain, 3/4

channels with trocar

47*36*25

80

2.1

60/3

0.042

50.000
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JP-2223

HREMIFTEE 15Fr H5] 38
3/4 (#4%%) JP CHAN DRN SIL
RND 15FR 3/4 W/TRO

Silicone round drain, 3/4

channels with trocar

47*29*47

80

4.0

60/3

0.064

62.500

17

JP-2225

HRERMITEE 19Fr H5] 38
3/4 (#4%%) JP CHAN DRN SIL
RND 19FR 3/4 W/TRO

Silicone round drain, 3/4

channels with trocar

47*29*47

80

41

60/3

0.064

64.063

18

JP-2226

ERER I HEE 10Fr TH 51 S5t
JP CHANNEL DRAIN 10FR
HUBLESS

Hubless silicone

drain without trocar

round

47*36*25

80

1.2

60/3

0.042

28.571

19

JP-2227

EREIR I HEE 10Fr &5 S5 JP
CHANNEL  DRAIN  10FR
HUBLESS

Hubless silicone

drain with trocar

round

47*36*25

80

2.0

60/3

0.042

47.619

20

JP-2228

ERER I HEE 15Fr TH 5155t
JP CHANNEL DRAIN 15FR
HUBLESS

Hubless silicone

drain without trocar

round

47%29*47

80

2.1

60/3

0.064

32.813

21

JP-2229

EREIR I HEE 15Fr &5 S5 JP
CHAN DRN SIL HUBLESS 15FR
W/TRO

Hubless silicone

drain with trocar

round

47*29*47

80

3.9

60/3

0.064

60.938

22

JP-2230

ERERFHEE 19Fr FH 5155t
JP CHANNEL DRAIN, 19FR
HUBLESS

Hubless silicone

drain without trocar

round

47%29*47

80

3.0

60/3

0.064

46.875

23

JP-2231

R FEE 19Fr %351 54t JP
CHAN DRN SIL HUBLESS 19FR
W/TRO

Hubless silicone

drain with trocar

round

47%29*47

80

5.8

60/3

0.064

90.625
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HERERAEE 19Fr HrZ 5|

Hubless silicone round

24 JP-2232 & % JP CHAN DRN SIL 47%29*47 80 5.6 60/3 0.064 87.500
drain with bendable trocar
HUBLES 19FR BND TRO
RERG L FFHE R 15Fr ST 253 -
Hubless silicone round
25 JP-2233 & % JP CHAN DRN SIL 47%29*47 80 3.7 60/3 0.064 57.813
drain with bendable trocar
HUBLES 15FR BND TRO
R R TR 24Fr 353|541 JP | Hubless silicone round
26 JP-2234 CHANNEL DRAIN, 24FR | drain with trocar, 43" total 47%29*47 80 9.1 60/3 0.064 142.188
HUBLESS length
R R EE 28Fr 7%#5| 54t | Hubless silicone round
27 JP-2290 CHANNEL DRAIN, 28FR, | drain without trocar, 43" 47%29*47 80 5.07 60/3 0.064 79.219
HUBLESS total length
EREFAEE 32Fr 7% 51 54$ | Hubless silicone round
28 JP-2292 CHANNEL DRAIN, 32FR, | drain without trocar, 43" 47*29*47 80 6.57 60/3 0.064 102.656

HUBLESS

total length
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3. SLiE#hA Execution Summary

3.1. 511 & Prerequisite Steps

3.1.1. EFASMINESXLIER, FARBRKEENZRARSITRIARS, AXKREE
T,

Verification of the IQ and OQ documentation of existing chamber had been done prior to the
half cycle qualification, the documents were archived.

3.1.2. BXAGHIZFINESEM, ISR AMER 1.

Training of the half cycle qualification runs was conducted for all relevant personnel involved
and the training record see attachment 1.

3.1.3. BRILREE LKL, RERTREHRELNREE, EHERFLE MBS
UERMIRLICREBTEEIENX, HTEMRRITCRSRIEEREFE, HaETER. 5k
RERZSIC R IR 2.

All calibration records/results of the temperature/ relative humidity data loggers, the
temperature,RH sensors & pressure transmitter fitted to the sterilization chamber and other
measurement instruments associated with the ancillary equipment were reviewed for
acceptance. The calibration status for each equipment was identified in the equipment
calibration list and was found to be acceptable. The record of equipment calibration status is
presented in attachment 2.

3.1.4. BZEXTRBEHPIVRE. AR EHKRBRE R Y2 F N E BT EREITHR,
FHRAXHICRYEFER, HPIEREFE.

The status of equipment maintenance was also reviewed. All identified equipment was
conducted according to the time schedule. The maintenance activities were documented
and the records were archived in files.

3.2.%% Load

3.2.1. FEEMENRE(HED BTIHRFEARBERRIN, ~RESER 4.1 m

The complete dunnage load (full load) had been used for this half cycle qualification . The

product load volume as derived in protocol is 4.1 m3.

322 REEAFMAVEE, NERKKE, INERSKE, THREERANNESERN
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EF RHR 2.

The load configuration in the sterilization chamber, and the placement of IPCDs, EPCDs,and
data loggers (temperature and humidity sensors) in the load were carried out according to
attachment 2 of the protocol.

3.3.37EBkEK K E PCDs

3.3.1. ATHXRFEAMABHANANEREZEERA o~ miERERFEE 15Fr 5| S5
3/A(kEHE ), HEIESERIER REKHEIT.

Internal PCDs (IPCD - JP CHAN DRN SIL RND 15FR 3/4 W/TRO ) were used in this half
cycle qualification. They were prepared according to the requirements of the protocol.

3.32. NEMSREEMEFMITE, FHE%EKH21.0 x 1094, DEAE 54°C 22.5 o,
MHRWIER ZHEK.

The IPCDs were inoculated with biological indicator (Bacillus atrophaeus). The average
spore concentration was 21.0 x 10%/strip and the D value of the Bl was 22.5 minutes at 54°C
which met the acceptance criteria as defined in the of the protocol.

3.3.3. ShEMKREBLREMATHEARFIA, HEE5EKRE—H.

EPCDs were used in this half cycle qualification runs, the preparation is same as requested.
3.34. WRFEAHEANFEARMANAERREEREN 18 MIIPEHEKRE 18 1

A total of 18 units IPCD and 18 units EPCD for half cycle runs were used in this half cycle
qualification runs.

3.4. %% %% Load Condition

PR ERITHEERRERR, FBANREREED 120 EEELHFE.

The validation load needs be transferred to the the freezer to storage for at least 12h
simulating the worst case condition before half cycle runs.

35. FMEHIFENREELEIRL, AESERBE IETEREEE.

The load will be seeded with temperature and humidity data loggers, IPCDs,EPCDs, all
IPCDs and sensors will be placed into the full load shipper cases and the EPCDs will be
affixed outside the accordingly shipper cases inside with IPCD.

3.6. L k¥R 3k Data Loggers
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3.6.1. R TTHYIRIEE TLLeiR L T A RAFRIA .

Calibrated temperature and humidity data loggers were used in half cycle qualification runs.
3.6.2. Eit6MNMEE, 3 MEERLKRIIES ZMR 2 MNEKRKNEERBIEEMNME.
Atotal of 6 T and 3 RH data loggers were placed in the locations stipulated in appendix 2 of
the protocol.

3.7.45% Results

3.7.1. i¥#2&# Process Parameters

3.7.2. ¥EHBEIFAAENIESY, THRNBEARSERE WIEHFREMF 1) MRETRE
MCRBFEREEIEE AR EME 3.

The three half cycle runs met the cycle parameters. The filled cycle parameter sheets
(appendix 1 of the protocol) and the cycle run records including set points and tolerance are
enclosed within this completion report in attachment 3.

3.8. £ HHIIE 4 R Physical profiles of the loads

3.8.1. KEHLRIRE 70 LR 4

The temperature and humidity profiles are presented in attachment 4.

3.8.2. RBWRRE S MEFFRBEARTEMNERARILA TR

A summary of the load response at different phases of the three half cycle runs is tabulated

below:

10
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7 1Table 1: %#EE 776 Load Temperature Data Profile

1sthalf cycle Position 2" half cycle Position 34 half cycle | Position {if
PHASES [rE& Load Parameter 3% £&#
FEEA1 wE EHA 2 g FEH3 =
Start of the cycle 5 . .
, Min. Load Temp. &R EEHRE 6.3C T 5.0C T2 5.3C T2
{EEZ AR
Min. Load Temp. &R &8 E 6.3°C T 5.0C T2 5.3C T2
Max. Load Temp. &&= & iaE 43.1°C T6 46.8°C T5 41.8°C T5
Min. Load Humidity &
73.7% H3 44.5% H2 51.6% H3
RRE
Max. Load Humidity £ =2 88.8% H1 94.7% H1 84.1% H1
Min. Load Temp. at the end of
Preconditioning Phase 7 # & 29.8°C T 31.2°C T 30°C T3
RENRIKEE
Preconditioning
Pk Max. Load Temp. at the end of
Preconditioning Phase i # &4 43.1°C T6 46.8°C T5 41.8°C T5
ReEH&ESERE
Min. Load Humidity at the end of
Preconditioning Phase Fi#& 455 73.7% H3 44.5% H3 51.6% H3
SIKTE
Max. Load Humidity at the end
of Preconditioning phase Fii 44 88.1% H1 80.8% H1 67.0% H2
REeieE
Min. Load Temp. iR &R E 30.7°C T3 31.8°C T 30.7°C T3
Max. Load Temp. &&= iR E 47.4°C T6 49.6°C T5 46.7°C T5
Average load Temp. % &8 . o
EO Exposure @ 40.3°C N/A 42.7C N/A 41.1C N/A
time
o e Min. Load Humidity & 1% 3% ;8
REREMH . 71.1% H2/H3 42.7% H3 56.4% H3
Max. Load Humidity & = 2 #;8
& 90.1% H1 85.8% H1 69.1% H2
Min. Temp. &R iEE 35.9°C T3 39.3°C T 36.2°C T3
Aeration fi##h
Max. Temp. RSB E 47.4°C T6 49.6°C T5 46.7°C T5

%3t Note: N/A-F127E

11




Medical Device Manufacturing Co;Ltd

E=TrasmARAE

a. STEM PPQ > —NIEE B KREMEE Full PPQ missed one nominal full sterilization
cycle.

b. KIFEFEHAMIMHANGR, EAKREENRRRIEEEFAT=25.0C, REBEIHRE
AR ESEE -

Minimum load temperature shall be = 5.0°C according to the half cycle qualification runs
results.

M ELI7 Observations:

a. FFeaiRE e E The start-up point temperature was between the range of 5.0- 6.3°C.

b. Fi#LE R EHYEETEE The end of preconditioning temperature was between the range of
29.8-46.8°C.

c. TR GHIEESERE The end of preconditioning RH was between the range of

445 - 88.1 %.

d. 2 #5894 5L E 5K —HEFF The cold spot in the loads were aligned with the locations
identified in table 1.

12
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3.8.3. fINZ5RE M ERAYE /121K Pressure rise during gas injection and washing phase
Table- 2 £ 71Z 1L ##E Pressure rise profile

Phase HHE& 1sthalf cycle 2" half cycle 3" half cycle
ase P B 1 S EH 2 Y EH 3
EO pressure change (kpa)
28.3 28.4 28.5
MARMENTL
EO charge (min)
X 11 7 12
IESTER L=
Rate(kpa/min)iRZ 2.5 4.3 2.4
Final pressure (kpa)
-38.0 -38.1 -38.4
BAEN
Mass of EO used (kg) 4 4 4
EAMEOCE
EO concentration (mg/L)
. 463.3 465.0 465.8
EO iRE

6.5 Method of determining EO gas concentration based on physical laws of perfect gas behavior

6.5.1 100 % EO sterilant

When the sterilant gas injected into the sterilizer chamber is 100 % EO, the mean EO gas density (concentration) within
the chamber may be determined by using the relationship shown in Equation (5) and as shown in Example 1 as follows:

l?l('(fstr{g -'mafs}R!D(am) b
C,= G (equation 5)

R{J‘i'rsr—m'm "Keh'i'u—ma!s}j}ﬁeh'iu}

where
Mo = 44.054 g/mole (molecular weight of EQ)

Ceo = mean EO gas concentration in mg/L
P.. = partial pressure of EO gas injected info the chamber

13
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Table- 2 &EMELE J1Z L ##E Pressure profile during washing/flushing phase

1sthalf cycle SE—X 3 EHA

2" half cycle = X¥EHA

3 half cycle S8 = X% EHA

PHASES M E& HE S A E) EHZEK R HhE ZS A EHZEK L HE ZS AT EhTik L
Time for Pressure Rate Time for Pressure Rate (kpa/min) | Time for vacuum Pressure Rate (kpa/min)
vacuum (min) | change (kpa) (kpa/min) vacuum (min) change (kpa) (min) change (kpa)

The 1%t vacuum
B s 14 67. 8 4. 84 14 68 4. 86 14 67.8 4. 84
The 2" vacuum
= — s 14 68. 1 4. 86 14 68 4. 86 13 67.9 5.22
The 3"vacuum
B R 14 68. 1 4. 86 14 68. 3 4. 88 14 68 4. 86
The fourth vacuum
B EES 14 68. 1 4. 86 13 68. 3 5.25 14 68. 2 4. 87
The 5™ vacuum
% 5 W EES 13 68. 4 5.26 13 68. 1 5.24 13 68. 4 5.26
Air break 1
Bk 4 65. 6 16. 40 3 65. 8 21.93 3 65. 8 21.93
Air break 2
e 3 68 22. 67 4 67.9 16. 98 4 67.8 16. 95
Air break 3

. 3 67.9 22.63 3 68. 2 22.73 4 68 17.00
FERHES
Air break 4
B 3 68. 1 22.70 3 68. 3 22.77 3 68 22. 67
Air breakb
RS 3 68. 3 22.77 4 68. 1 17.03 3 68.3 22. 77

14
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XFEE R B EATEIA N SAS TN B ROE RN B E BT, EEEAR, BIMSLLESE,
T LGESC4IER R (B — B2 FAERTEIN) .

Comparing the pressure rise during gas injection and washing phase of this half cycle
qualification runs, the vacuum rate are similar, reproducibility has been verified. Therefore
the physical performance is qualified (missing one nominal full sterilization cycle).

3.9. Tt THEYMERTIER CRENERKEREIERKEE) .

The biological indicators incubation (from IPCDs and EPCDs) was conducted .

3O BRERETEZNFARAMELEYIERF (IPCD) %K, EPCD A#4% Bl &
o

The incubation results showed complete inactivation of the Bls from IPCD in three half cycle
runs, partial Bls showed growth.

3.9.1.2. FHMXMBEREK, FAMMBERAEK.

All positives controls showed growth and all negative controls showed no growth.

3.9.1.3. FRBMXEE RETAE T 3% 4

Overall test results are summarized in the table # 4 below.

Table 4 - E¥ERFILEMIRLER Bl Sterility Test Results

, IPCD Results EPCD Results
Cycle {&f (No. of Positives / Total No. of Bl Tested ) | (No. of Positives / Total No. of Bl Tested )
AEHERRKE Bl BAM/ 25 ShNERkE R E Bl R/ B %
18t Half cycle 0/18 0/18
2" Half cycle 0/18 0/18
3" Half cycle 0/18 0/18

3.10. 4532 Conclusions

B A EEREDK, ~RENTERIEKT 10°F2I#A, Hit MPQ B2EX.
Through above routine microbiology testings, current product family SAL 10 is verified, so
the MPQ is qualified.

3.11. =54k & Disposition of the products

R B ERTEEA P R A O s AR RLR S, MEFmXN =R T E.

15
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The load used for this half cycle qualification is dunnage load, thereby no products disposal

required.

4. 2iF#LHE Corrective Actions:
X EREA AT IEPREAIRE, WIEFEHUERER.
There is no deviation reported during execution of this half cycle qualification runs, hence

corrective action is not required.

5. AI3Z{T14 Deliverables:

ETYEMee (PPQ, SR—EELREAE)MBEYMHE (MPQ) MIIAER, IAKREEESR
BN, TR TRERSIR~mEENNE

Based on the results of physical performance (missing one nominal full cycle for PPQ) and
microbiological performance qualification of half cycles qualification, existing sterilization
chamber is qualified to run the sterilization cycle for current Silicone Drainage Product

Family routine sterilization.

6. Bf#E Appendices

Attachment 1 — 8% A GaAY1E1)I1iE 3% Training record of relevant staff

Attachment 2 — {{ R & 18 7F B X I E 2 % Instruments Calibration review check list and
calibration records.

Attachment 3 - REfEIFICE (KEIRE) Run records (half cycle run reports)

Attachment 4 — X&2)5E 9% ##E Load Temperature & humidity data and profiles.
Attachment 5 — A #HEIATIK R & (4915 7R~57) Microbiological Qualification Test Reports
(Bl incubation results).

Attachment 6 — EO S & RE 1R =7 & MIUE$ Certificates of compliance of EO gas and

Biological indicator.

EiRC hlongmed.com EFETs EtlE MDCPP.COM

DRSS EfrSEmESams EEfTER RIS ErEwRTe EWmTIFs
LUETFERENTES MEDICAL DEVICE WEB TRAINING KNOWLEDG KNOWLEDG
WECHAT OF CONSULTING CENTER ECENTEROF ECENTEROF MEDICAL

HLONGMED SERVICES MEDICAL DEVICE DEVICE
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